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ABSTRACT 


The  Department  of  Defense’s  Naval  Research  Laboratory  (NRL)  has  been  tasked  by  the  Strategic 
Environmental  Research  and  Development  Program  (SERDP)  to  study  environmental  viability  of  the 
storage  of  dredged  materials,  sewage  sludge,  and  municipal  incinerator  fly  ash  in  the  abyssal  plains  of 
the  ocean  floor.  Abyssal  Plains  Waste  Isolation  (APWI)  is  the  term  given  by  this  project  to  the  storage 
of  waste  in  the  abyssal  plains.  Oceaneering  Technologies  (OTECH)  has  been  tasked  by  the  NRL  to 
assess  waste  handling  technologies  regarding  engineering  feasibility  and  reliability. 

The  first  step  in  assessing  waste  handling  technologies  as  to  engineering  feasibility  and  reliability  is  to 
identify  top  level  or  system  level  requirements  that  will  have  to  be  met  by  any  APWI  technology 
considered. 

Sources  of  APWI  system  level  requirements  are  environmental  regulations,  physical  and  chemical 
characteristics  of  the  waste  streams  (dredged  materials,  sewage  sludge,  and  municipal  incinerator  fly  ash), 
weather/site  conditions,  and  standard  references  for  ocean  going  vessels.  A  literature  search  of  each  of 
these  sources  was  performed.  The  information  extracted  from  these  various  sources  was  placed  into  the 
categories  of  handling,  transportation,  and  emplacement.  System  level  requirements  were  then  derived 
from  the  information  contained  in  the  sources  mentioned  above. 
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PREFACE 


This  report  presents  the  system  level  requirements  for  candidate  waste  handling  technologies  regarding 
Abyssal  Plains  Waste  Isolation  (APWI)  of  dredged  materials,  sewage  sludge,  and  municipal  incinerator 
fly  ash. 

In  the  development  of  these  system  level  requirements,  Oceaneering  examined  existing  environmental 
regulations,  physical  and  chemical  properties  of  the  waste  streams,  weather  and  site  conditions,  and 
existing  regulatory  constraints  on  vessels.  These  sources  were  chosen  because  they  cover  all  major  areas 
that  may  place  design  constraints  on  whichever  technology  is  chosen  and  give  broad  based  system  level 
requirements  to  use  in  the  evaluation  of  candidate  technologies.  The  information  presented  in  this 
systems  requirements  report  used  as  criteria  for  the  evaluation  of  abyssal  plain  isolation  technologies. 

OTECH’s  information  on  system  level  requirements,  and  evaluation  of  APWI  candidate  technologies, 
including  a  cost  estimate,  will  be  used  by  the  Naval  Research  Laboratory  for  its  study  of  the  advantages, 
disadvantages,  and  economic  and  environmental  viability  of  storing  these  waste  streams  on  the  abyssal 
sea  floor.  The  Naval  Research  Laboratory  is  simultaneously  collecting  information  on  environmental 
characteristics  of  abyssal  plains,  selection  of  emplacement  sites,  establishing  baseline  (physical,  chemical 
biological  and  geological)  characteristics  of  a  suitable  area,  preparing  a  monitoring  program,  and 
conducting  an  economic  analysis  of  the  deep  ocean  isolation  concepts. 

This  research  was  funded  under  contract  number  N00014-94-C-6009.  Dr.  Philip  Valent  (NRL)  is  the 
Principal  Investigator  and  Mr.  Martin  Fagot  is  the  COTR  at  NRL  for  this  project. 
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SUMMARY 


Oceaneering  Technology’s  (OTECH’s)  role  in  the  study  of  Abyssal  Plain  Waste 
Isolation  is  to  assess  candidate  waste  handling  technologies  regarding 
engineering  feasibility  and  reliability. 


The  Naval  Research  Laboratory  (NRL)  has  been  tasked  by  the  Strategic  Environmental  Research  and 
Development  Program  (SERDP)  to  study  the  environmental  viability  of  the  storage  of  dredged  materials, 
sewage  sludge,  and  municipal  incinerator  fly  ash  in  the  abyssal  plains  of  the  ocean  floor.  Oceaneering 
Technology’s  (OTECH’s)  role  in  this  study  is  to  assess  candidate  waste  handling  technologies  regarding 
engineering  feasibility  and  reliability. 

In  the  first  step  of  assessing  waste  handling  technologies  OTECH  identified  top  level  or  system  level 
requirements  that  will  have  to  be  met  by  any  candidate  technology  considered.  System  level  requirements 
were  derived  from: 

■  Environmental  regulations 

■  Waste  stream  physical  and  chemical  properties 

■  Environmental  conditions  encountered  from  port  to  site 

■  Site  characteristics 

■  General  regulatory  design  constraints  for  vessels 

These  sources  were  chosen  because  they  cover  all  major  areas  that  may  place  design  constraints  on  any 
systems  solution  and/or  applicable  technologies. 

All  applicable  environmental  regulations  were  converted  to  a  logical  flow  diagram  to  illustrate  the 
relationship  between  regulations  and  to  create  a  road  map  of  all  relevant  decision  steps  applicable  to  both 
hazardous  and  nonhazardous  waste.  This  flow  diagram  facilitated  the  identification  of  essential  steps 
necessary  for  incorporation  into  a  viable  Abyssal  Plains  Waste  Isolation  Methodology.  This  flow  diagram 
was  utilized  as  the  foundation  for  all  derived  environmental  regulatory  system  level  requirements 
regarding  handling,  transportation,  and  oceanic  emplacement.  These  system  level  requirements  must  be 
met  either  by  designing  to  these  standards  or  assuming  that  certain  laws  will  be  modified.  System  level 
requirements  derived  from  environmental  regulations  are  significantly  larger  in  number  than  all  other 
categories  of  system  level  requirements  combined. 

Oceaneering  Technologies  independently  researched  database  sources  of  waste  stream  properties  and 
correlated  our  findings  and  waste  stream  parameter  values  with  those  found  by  NRL.  These  results  from 
the  two  independent  investigations  will  be  combined  to  establish  a  best  estimate  for  waste  stream  values. 
Physical  and  chemical  properties  of  the  waste  streams  led  to  general  system  level  requirements  with 
respect  to  handling,  transport  and  emplacement  of  these  wastes  in  their  normal  states. 
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Oceaneering  Technologies  utilized  the  CD  ROM  version  of  the  "Atlas  of  the  World"  to  research  seastate 
and  wind  magnitudes  at  the  candidate  Abyssal  Plain  Waste  Isolation  sites  to  assess  the  potential 
operational  availability  versus  the  system  design  capabilities.  In  addition,  based  on  a  previous  study 
utilizing  a  large  in-house  data  base  developed  for  a  U.S.  Navy  contract,  OTECH  established  worst  case 
current  versus  depth  values.  Correlation  to  Abyssal  Plains  Waste  Isolation  proposed  sites  indicates 
satisfactory  design  margins  of  safety.  Weather  requirements  and  environmental  conditions  expected  at 
five  potential  emplacement  sites  led  to  system  level  requirements  to  maximize  the  average  number  of 
operating  days  and  survivability  if  unexpected  conditions  arise.  Current  velocities  expected  at  site  led 
to  system  level  requirements  with  respect  to  accuracy  of  emplacement.  Temperature,  abyssal  depth 
pressure  and  distance  from  port  to  site  also  led  to  design  requirements. 

Existing  standard  regulations  for  oceangoing  vessels  led  to  straight  forward  regulatory  design  constraints 
regarding  different  vessel  types. 

OTECH  believes  that  with  the  research  done  to  date,  all  significant  system  level  requirements  have  been 
identified.  These  system  level  requirements  will  be  applied  to  candidate  waste  handling  technologies  to 
assess  their  viability  and  to  select  the  optimal  waste  handling  approach. 
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2.0  INTRODUCTION 


Oceaneering  Technologies  (OTECH)  has  employed  a  systems  engineering 
approach  to  identify  system  level  requirements  for  candidate  waste  handling 
technologies. 


The  Strategic  Environmental  Research  and  Development  Program  (SERDP)  tasked  the  Naval  Research 
Laboratory  (NRL)  to  study  advantages,  disadvantages  and  environmental  viability  of  storing  waste  in  the 
abyssal  plains  of  the  ocean  floor  also  referred  to  as  Abyssal  Plains  Waste  Isolation  (APWI).  The  wastes 
to  be  studied  in  this  investigation  are  dredged  materials,  sewage  sludge  and  municipal  incinerator  fly  ash. 
The  Naval  Research  Laboratory  (NRL)  was  selected  by  SERDP  to  conduct  these  studies  of  APWI  because 
of  their  capabilities  to  conduct  a  broadly  based  program  of  scientific  research  and  advanced  technological 
development  directed  toward  new  and  improved  materials,  equipment  techniques,  systems,  and  related 
operational  procedures  for  the  Navy.  NRL  has  six  objectives  of  assessing  the  storage  of  waste  in  the 
abyssal  plains. 

1.  Identify  environmental  characteristics  of  abyssal  plains  which  affect  suitability  for  waste 
isolation; 

2.  Select  abyssal  plain  areas  possessing  these  characteristics; 

3.  Assess  candidate  waste  handling  technologies  as  to  engineering  feasibility  and  reliability; 

4.  Develop  a  survey  plan  to  obtain  a  baseline  of  the  physical,  chemical,  biological,  and 
geological  characteristics  of  a  suitable  area; 

5.  Prepare  a  monitoring  program;  and 

6.  Conduct  an  economic  analysis  of  the  deep  ocean  isolation  concepts. 

Oceaneering  Technologies  (OTECH)  has  been  tasked  by  NRL  to  assess  candidate  waste  handling 
technologies  as  to  engineering  feasibility  and  reliability,  which  is  objective  number  three  above.  OTECH 
has  further  broken  down  the  task  into  three  tasks. 

1.  System  Requirements 

2.  Technical  Analysis 

3.  Cost  Estimate 

This  report  deals  only  with  task  number  one,  system  requirements.  The  purpose  of  the  system 
requirements  effort  is  to  find  and  document  applicable  assumptions  and  requirements  used  to  evaluate 
potential  concepts.  Since  system  level  requirements  must  be  met  by  all  potential  concepts,  these 
requirements  will  be  used  to  drive  the  detailed  concept  design. 
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System  level  requirements  with  regard  to  APWI  are  constraints  placed  upon  a  system  by  environmental 
regulations,  physical/chemical  properties  of  waste  handling,  volumes  of  waste,  environmental  conditions 
encountered  from  port  to  site,  site  characteristics,  and  general  regulatory  design  constraints  for  vessels. 

Literature  searches  were  the  primary  means  of  identifying  system  level  requirements.  Literature  searches 
for  this  project  were  simplified  by  an  in-house  CD  ROM  system  used  for  environmental  regulations  and 
weather/site  conditions.  By  using  key  word  and  title  searches,  a  large  amount  of  information  was 
managed  in  a  limited  time.  Physical  and  chemical  properties  of  waste  streams  were  researched  at  the 
University  of  Maryland  using  their  automated  card  catalog  system.  This  also  allowed  key  word  and  title 
searches.  In-house  copies  of  general  design  constraints  of  vessels  helped  make  convenient  the  research 
on  this  topic. 

.  After  literature  searches  were  completed  and  appropriate  documents  were  reviewed,  information  pertinent 

to  APWI  systems  were  extracted  from  these  documents.  Environmental  specialists  and  system  engineers 
translated  regulatory  language  into  quantitative  engineering  requirements.  These  derived  requirements 
were  broken  down  into  preparation,  transportation,  and  emplacement  categories  and  are  found  in  the 
RESULTS  AND  DISCUSSION  section  of  this  report.  A  summary  of  this  systems  engineering  technical 
approach  is  shown  in  Figure  1.  The  shaded  area  includes  information  presented  in  this  report  and  shows 
how  these  systems  level  requirements  will  be  used  in  the  next  part  of  the  study. 

] 
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APWI  Systems  Engineering  Approach 
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3.0  METHODS,  ASSUMPTIONS,  AND  PROCEDURES 


Based  upon  in  depth  reviews  of  environmental  regulatory  requirements,  physical 
and  chemical  properties  of  waste  streams,  weather  requirements  from  port  to 
site,  site  conditions,  and  existing  vessel  regulations,  information  relevant  to 
Abyssal  Plain  Waste  Isolation  was  extracted  and  organized  to  ease  the  selection 
of  System  Level  Requirements. 


3.1  ENVIRONMENTAL  REQUIREMENTS: 

Environmental  requirements  were  researched  by  performing  key  word  and  title  searches  on  CD  ROM, 
collecting  and  reviewing  copies  of  documents  and  obtaining  cross  references.  The  following  cumulative 
list  of  source  material  for  researching  environmental  regulations  was  obtained: 

■  40  CFR  Protection  of  the  Environment 

■  49  CFR  Transportation 

■  46  CFR  Shipping 

■  29  CFR  Labor 

■  33  CFR  Navigation  and  Navigable  Waters 

■  Marine  Protection,  Research  and  Sanctuaries  Act  (MPRSA) 

■  Resource  Conservation  and  Recovery  Act  (RCRA) 

■  Clean  Water  Act 

■  58  FR  9248  Standards  for  the  Use  and  Disposal  of  Sewage  Sludge 

■  MIL-HDBK- 1005/8  Domestic  Wastewater  Control 

■  Technical  Notes  from  US  Army  Corps  of  Engineers  Environmental  Effects  of  Dredging 

For  the  purpose  of  research  on  this  project  it  is  assumed  that  the  1988  Ocean  Dumping  Ban  Act 
Amendment  of  MPRSA  will  be  amended  to  accommodate  deep  ocean  isolation  of  waste  streams. 

Regulatory  information  pertaining  to  handling,  transportation,  and  oceanic  emplacement  were  extracted 
from  these  documents.  The  extractions  from  different  regulations  were  grouped  into  categories  of 
handling,  transport,  and  emplacement  and  placed  in  procedural  order.  This  began  with  40CFR  and 
followed  the  flow  of  logic  tracing  cross  references  until  the  regulations  told  the  entire  story  and  gaps 
between  information  closed.  A  simplified  flow  diagram  was  created  to  show  the  general  flow  of  these 
regulations.  See  Figure  2.  Each  block  of  the  simplified  diagram  was  broken  down  in  much  greater  detail 
and  is  shown  in  a  fold-out  D  size  drawing  (drawing  #  DM-103175)  presented  in  Appendix  B. 

The  detailed  flowchart  is  meant  to  be  used  as  a  tool  from  which  system  level  requirements  can  be 
derived.  Because  regulations  are  periodically  updated,  amended,  created,  or  clarified,  this  document  is 
evolutionary  in  nature  and  was  created  with  forethought  that  it  would  undergo  revision.  Each  block  of 
information  is  a  separate  ASCII  text  file,  that  was  incorporated  in  an  AutoCad  Version  12  Drawing.  This 
allows  for  quick  modifications  of  the  format/layout  or  editing/insertion  of  text.  The  flowchart 
presents  the  complicated  subtle  intermeshing  of  different  environmental  regulations  written  by 
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different  agencies  in  different  decades  pertaining  to  this  subject.  This  drawing  allows  one  to  see,  at  a 
glance,  how  different  regulations  tie  together  and  assembles  information  buried  in  different  regulations 
in  procedural  order. 

3.2  WASTE  STREAM  CHARACTERISTICS: 

We  began  our  research  of  properties  with  definitions  of  the  three  waste  streams  the  system  will  have  to 
handle. 

Dredged  Material  -  As  defined  in  40CFR  227. 13,  “Bottom  sediments  or  materials  that  have  been  dredged 
or  excavated  from  the  navigable  waters  of  the  United  States.  Dredged  material  consists  primarily  of 
natural  sediments  or  materials  which  may  be  contaminated  by  municipal  or  industrial  wastes  or  by  runoff 
from  terrestrial  sources  such  as  agricultural  lands." 

Sewage  Sludge  -  As  defined  in  40CFR  257.2,  "Sewage  sludge  means  solid,  semi-solid,  or  liquid  residue 
generated  during  the  treatment  of  domestic  sewage  in  a  treatment  works.  Sewage  sludge  includes,  but 
is  not  limited  to,  domestic  septage,  scum  or  solids  removed  in  primary,  secondary,  or  advanced 
wastewater  treatment  processes;  and  a  material  derived  from  sewage  sludge.  Sewage  sludge  does  not 
include  ash  generated  during  the  firing  of  sewage  sludge  in  a  sewage  sludge  incinerator  or  grit  and 
screenings  generated  during  preliminary  treatment  of  domestic  sewage  in  a  treatment  works." 

Municipal  Incinerator  Fly  Ash  -  Defined  in  40CFR  240.101,  Fly  ash  (suspended  particles,  charred  paper, 
dust,  soot,  and  other  partially  oxidized  matter  carried  in  the  products  of  combustion)  remaining  after  the 
incineration  of  municipal  solid  waste  (normal  residential  and  commercial  solid  waste  generated  within  a 
community). 

Using  these  three  waste  streams  as  key  words  in  a  CD  ROM  search,  and  a  search  in  the  University  of 
Maryland’s  computerized  card  catalog,  the  following  list  of  source  material  was  gathered: 

■  CRC  Handbook  of  Environmental  Control  volumes  II  and  III  (Bond,  1973) 

■  NATO  ASI  Series  -  Sludge  Characteristics  and  Behavior  (Carberry,  1983) 

■  Commission  of  European  Communities  -  Methods  of  Characterization  of  Sewage  Sludge 
(Casey,  1983) 

■  58FR  9248  Standards  for  the  Use  and  Disposal  of  Sewage  Sludge 

■  Military  Handbook  1005/8  Domestic  Wastewater  Control 

■  Standard  Handbook  for  Civil  Engineers  (Merritt,  1983) 

■  Incineration  and  Combustion  Processes.  Applications  in  Environmental  Engineering 
(Niessen,  1978) 

■  Water  Resources  and  Environmental  Engineering  (Peavy,  1985) 

Information  regarding  the  physical  properties,  chemical  properties,  annual  volumes  generated,  and  any 
other  information  relevant  to  handling  transporting  and  oceanic  emplacement  of  these  three  waste  streams 
was  extracted  from  these  documents.  The  most  important  physical  and  chemical  properties  of  the  waste 
streams  regarding  engineering  system  level  requirements  are: 

■  Specific  gravity 

■  Solid  content 

■  Particle  size 

■  Organic  constituents 
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■  General  chemical  composition 

■  Gas  production 

Specific  gravity  shows  the  ratio  of  the  density  of  the  waste  stream  to  the  density  of  pure  water  at  20 
degrees  Celsius.  This  is  an  important  mechanical  property  for  the  design  of  containment,  handling,  and 
transport.  The  solid  content  in  the  waste  streams  have  a  large  impact  on  the  handling  of  the  waste.  Solid 
content  will  drive  the  design  of  the  containment,  transfer  including  the  pumping  system,  and  method  of 
emplacement.  Solid  content  also  impacts  the  economics;  the  lower  the  solid  content  of  a  waste  stream, 
the  more  water  is  being  transported.  In  other  words,  fewer  trips  to  the  site  will  be  required  to  transfer 
the  same  amount  of  waste  stream  if  the  solids  content  is  higher.  Particle  size  has  an  effect  on  the  amount 
of  plume  generated  at  the  time  of  emplacement  and  the  amount  of  time  it  takes  for  that  plume  to  settle 
out.  The  amount  of  organic  material  does  not  impact  design  requirements,  but  is  very  important  because 
it  directly  affects  the  oxygen  content  at  the  abyssal  emplacement  site.  If  the  percentage  of  carbon  or 
organic  material  is  very  high,  then  there  is  a  good  chance  the  emplacement  site  will  become  anoxic.  A 
knowledge  of  the  general  chemical  composition  of  the  waste  streams  is  required  to  flag  possible  trouble 
regarding  percent  organic  composition  or  a  possible  pollutant  in  the  waste  stream.  In  sewage  sludge  the 
amount  of  gas  produced  by  living  organisms  is  an  important  issue  because  of  the  possibility  of  ignition 
or  explosion.  The  characteristics  expanded  upon  above  have  the  most  impact  or  place  the  most 
limitations  on  a  system.  Other  properties  researched  were  volatile  material  content,  insolubility  in  water, 
loss  on  ignition,  energy  needed  to  burn  one  pound,  and  pH.  Variabilities  in  the  values  of  these  physical 
and  chemical  properties  are  expected.  These  waste  streams  are  source  specific  and  properties  can  vary 
greatly  from  site  to  site;  and  at  one  site  values  can  vary  in  time.  The  amount  and  type  of  pretreatment 
undergone  by  these  waste  streams  can  also  vary. 


3.3  SITE  INFORMATION  AND  WEATHER  CONDITIONS: 

Weather  conditions,  currents,  and  bottom  topography  were  researched  for  the  list  of  five  candidate  sites 
provided  by  NRL.  Research  of  these  site  conditions  was  performed  on  a  CD  ROM  version  of  the  US 
Navy’s  Marine  Climatic  Atlas  of  the  World.  From  this  atlas,  information  pertaining  specifically  to 
environmental  conditions  from  port  to  site  and  site  conditions  were  extracted.  Weather  conditions  were 
translated  into  sea  state  which  combines  wind  and  current  conditions;  seastates  are  widely  used  as  a 
reference.  These  seastates  were  researched  to  quantify  the  upper  limit  for  routine  operations  and  also  to 
determine  the  greatest  seastate  the  system  would  have  to  survive  if  caught  unexpectedly  by  a  "100  year" 
storm.  Temperature  ranges  the  system  would  have  to  encounter,  abyssal  depth  pressures,  and  distances 
from  port  to  site  were  also  researched.  Data  on  current  velocities  from  the  sites  was  extracted  and 
compared  with  known  values  of  worst  case  currents  expected. 


3.4  EXISTING  STANDARD  VESSEL  REGULATIONS: 

The  following  in  house  copies  of  standard  regulations  for  ocean  going  vessels  were  gathered: 

■  American  Bureau  of  Shipping 

■  33  CFR  Navigation  and  Navigable  Waters 

■  40  CFR  Protection  of  the  Environment 

■  46  CFR  Shipping 

■  49  CFR  Transportation 
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■  Safety  of  Life  at  Sea  (SOLAS) 

■  American  Petroleum  Institute  (API  RP2A) 

■  Interface  Standard  for  Shipboard  Equipment  (DOD  STD-1399). 

Requirements  pertinent  to  this  project  were  extracted  from  these  documents.  These  identified  design 
requirements  were  selected  as  typical  system  level  requirements  for  any  ocean  going  system. 


* 
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4.0  RESULTS  AND  DISCUSSION 


OTECH  has  identified  a  set  of  sixty-nine  environmental  regulatory  requirements 
for  hazardous  and  nonhazardous  material  for  the  Abyssal  Plain  Waste  Isolation 
of  waste  streams.  In  addition ,  eleven  top  level  system  performance  and 
operational  requirements  have  been  established  as  a  result  of  supporting 
engineering  analyses. 


4.1  ENVIRONMENTAL  REGULATIONS: 

Table  1  lists  the  environmental  regulations  and  gives  section  numbers  that  contain  applicable  information 
pertinent  to  handling,  transportation,  and  oceanic  emplacement.  Table  1  also  gives  section  numbers  that 
contain  specific  information  on  dredged  sediments,  sewage  sludge,  and  municipal  incinerator  fly  ash. 
From  these  sections  listed  in  Table  1,  the  extracted  information  was  placed  in  procedural  order  of 
handling,  transportation,  and  emplacement.  The  flowchart  in  Appendix  B  (drawing  it  DM-103175)  in 
this  report  shows  this  procedural  relationship.  This  flowchart  shows  a  distinction  between  hazardous  and 
nonhazardous  waste  regarding  handling  and  high way /vessel  transportation,  but  no  distinction  in  the 
regulations  between  hazardous  and  nonhazardous  waste  with  regard  to  methods  of  oceanic  emplacement. 
In  other  words,  in  applying  for  an  ocean  disposal  permit,  hazardous  and  nonhazardous  waste  will  be 
judged  by  the  same  criteria.  The  regulatory  flowchart  was  used  as  a  tool  to  derive  system  level 
requirements.  These  sixty-nine  derived  system  level  environmental  regulatory  requirements  pertaining 
to  handling,  transportation,  and  oceanic  emplacement  are  listed  in  Appendix  A. 

Derived  system  level  requirements  regarding  hazardous  materials  include: 

■  Preparation  and  packaging 

■  Personnel  training  and  safety 

■  Transportation 

■  Loading  and  stowage 

If  the  material  is  not  hazardous,  derived  system  level  requirements  are  geared  towards  spill/leak 
prevention  and  broken  down  by  waste  stream. 

Derived  system  level  requirements  for  oceanic  emplacement  that  must  be  met  by  both  hazardous  and 
nonhazardous  waste  include 

■  Permitting  procedures 

■  Evaluation  criteria  for  permits 

■  Site  selection 

■  Site  management,  monitoring,  recordkeeping,  and  reports 
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Environmental  Regulations 


Table  1 

Environmental  Regulations 
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Entire  Regulation 

Not  included  in  flowchart  because  not  applicable  to  syetem  level  requirements. 


4.2  WASTE  STREAM  PROPERTIES: 


Compiled  results  from  the  research  on  the  physical  and  chemical  characteristics  of  the  three  waste 
streams  are  listed  in  Table  2.  Apparent  in  the  table,  candidate  waste  systems  must  be  able  to  handle, 
transport,  and  emplace  wastes  exhibiting  a  wide  range  of  properties.  Some  of  the  wide  ranges  that 
will  have  to  be  addressed  when  designing  a  system  are: 

■  Specific  gravity 

■  Solid  content 

■  Percent  volatile  matter  in  solids 

■  Particle  sizes. 

Another  design  constraint  that  will  have  to  be  considered  in  system  design  is  methane  gas  production 
by  microorganisms  in  sewage  sludge. 

Annual  quantities  generated  of  the  three  waste  streams  are  listed  in  Table  3.  The  total  number  of 
waste  generated  annually  is  listed  in  the  middle  column.  The  right  column  lists  volumes  of  waste 
estimated  for  disposal  by  APWI.  Annually  400  million  metric  tons  of  material  is  dredged,  but  only 
5%  or  20  million  metric  tons  is  contaminated  (EPA,  1993).  APWI  will  only  handle  the  contaminated 
sediments;  "clean"  sediments  have  other  beneficial  uses  such  as  beach  nourishment.  By  converting 
the  dry  weight  of  sewage  sludge  to  wet  metric  tons  assuming  an  average  of  20%  solid  content  (Table 
2),  an  annual  volume  of  26. 5  million  wet  metric  tons  is  calculated.  The  volume  of  sewage  sludge 
applicable  to  APWI  will  be  the  total  annual  volume  which  is  26.5  million  wet  metric  tons.  In  a 
recent  Supreme  Court  decision  (City  of  Chicago  et  al  vs.  Environmental  Defense  Fund,  May  2, 

1994),  all  municipal  incinerator  fly  ash  will  be  susceptible  to  testing  for  hazardous  materials.  Since 
all  municipal  incinerator  fly  ash  is  potentially  hazardous,  the  total  annual  volume  (1.5  million  metric 
tons)  is  applicable  to  disposal  by  APWI. 

Since  sewage  sludge  is  only  slightly  heavier  than  seawater,  it  is  recommended  that  it  be  mixed  with 
fly  ash  to  obtain  a  nominal  specific  gravity  of  1.25,  similar  to  dredged  material.  Sewage  sludge  at 
20%  solids  has  a  slurry  specific  gravity  of  1.04;  fly  ash  at  85%  solids  has  a  slurry  specific  gravity  of 
2.04,  To  obtain  a  nominal  slurry  specific  gravity  of  1.25,  four  parts  sewage  sludge  will  be  added 
with  one  part  fly  ash: 


(4  X  1.04  +  IX  2.04)/5  =  1.24 


Although  the  total  annual  quantity  of  sewage  sludge  is  far  greater  than  four  times  the  amount  of  fly 
ash,  the  coastal  states  have  the  heaviest  concentration  of  incinerators  making  this  ratio  obtainable  in 
those  areas.  For  the  Port  of  New  York  vicinity,  if  a  fifty  mile  radius  is  examined,  the  ratio  of 
sewage  sludge  to  fly  ash  is  5:1.  If  the  radius  is  expanded  to  100  miles  for  fly  ash,  the  sewage  sludge 
to  fly  ash  ratio  is  3:1  (Berenyi  and  Gould,  1993)  and  (EPA,  1992  (based  on  47  dry  lbs/sewage  sludge 
/person/day)). 

Ribbon  blenders,  which  are  hoppers  with  a  heavy  shaft  and  paddles,  can  be  used  to  mix  sewage 
sludge  and  fly  ash  at  the  port. 
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Physical  and  Chemical  Properties 


Dredge  Material 

Sewage  Sludge 

Fly  Ash 

Specific  Gravity 
(By  Weight) 

1.25 

2.04 

%  Solid  Content 

32% 

20  %* 

85% 

%  Volatile  Material  in  Solids 

varies 

60-80%  (raw) 
30-60%  (digested) 

%  Organic 

10% 

35-80%  ** 

<1-15% 

%  Insoluble  in  Water 

• 

90-95% 

<  .3% 

%  Ignition  Loss 

.8-16% 

Size  of  Particles 

silt  3.9-63.5um 
sand  625-2,000um 
gravel  2,000um 

l-1000um 

Composition 

sand,  silt,  &  other 
sediments,  (range  of 
contaminants  varies 
w/source) 

55%  elemental  C 

50%  Si02 

Energy/  lib. 

6,000-12,000 

BTU/Ib  (raw) 
3,000-6,000 

BTU/lb  (digested) 

n/a 

PH 

n/a 

5-8 

Misc 

Odor/pathogens, 

Gas  production*** 

*  Location  of  Water  %: 
The  80%  water  is 
Adsorption/Internal 


**  35%  if  digested.  ***Gas  Analysis 
Methane  0-75% 


****Sewage  Sludge 
and  Fly  ash  can  be 
mixed  to  obtain  a 
specific  gravity  of  1 .25 


Table  2 

Physical  and  Chemical  Properties 
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ANNUAL  QUANTITIES  OF  WASTE  STREAMS  GENERATED 


WASTE 

STREAM 

TOTAL  QUANTITY  OF  WASTE 
GENERATED 

(MILLIONS  OF  METRIC  TONS) 

TOTAL  QUANTITY  OF  WASTE 
APPLICABLE  TO  APWI 
(MILLIONS  OF  METRIC  TONS) 

DREDGED 

MATERIAL 

400® 

20(5) 

SEWAGE 

SLUDGE 

5.3  (DRY  )®,<3) 

26.5  (AT  20%  SOLID) 

26.5®, (3) 

INCINERATOR 
FLY  ASH 

1.5(4) 

1.5® 

(T)  Marine  Policy  Center,  Woods  Hole  Oceanographic  Center,  1991. 


(2)  Environmental  Protection  Agency,  1993. 

(3)  Based  on  47  diy  lbs  sewage  sludge/person/day  at  20% . 

(4)  Berenyi  and  Gould,  1993. 

(5)  Zarba,  1989  Table  3 

Annual  Quantities  of  Waste  Streams  Generated 

4.3  WEATHER/SITE  REQUIREMENTS: 

Current  profile  versus  bottom  depth  (based  on  a  500  data  point  data  base)  is  shown  in  Figure  3.  This 
figure  summarizes  the  worst  case  envelope  of  maximum  expected  current  anyplace  in  the  world. 
NRL-  supplied  data  for  bottom  current  at  the  five  designated  Abyssal  Plains  Waste  Isolation  sites  is 
overlaid  on  this  figure,  identified  as  A-E  in  the  legend.  Figure  4  shows  the  location  of  the  five  Deep 
Ocean  Isolation  sites  proposed  by  NRL.  Distances  to  these  sites  from  the  ports  to  be  used  are  shown 
in  Table  4. 

In  Figure  5,  the  relationship  between  Operational  Availability  versus  Seastate  Limitations  is  shown. 
Operational  Availability  is  defined  as  the  days  per  year  a  system  is  capable  of  performing  normal 
operations.  Seastates  were  drawn  from  standard  tables  incorporating  wave  height  with  sustained 
winds.  Figure  5  illustrates  the  difference  in  operational  days  of  a  system  when  allowed  to  operate  in 
conditions  up  to  seastate  four  versus  seastate  five.  The  number  of  days  per  year  each  site  is  at 
seastate  four  and  below  was  counted;  the  same  was  done  for  seastate  five.  The  number  of  days  for 
seastate  four  and  five  at  the  five  sites  were  converted  into  annual  availability  percentages  shown  on 
Figure  5.  By  calculating  the  average  for  the  five  sites,  69%  availability  is  obtained  when  the  system 
is  designed  to  operate  in  seastate  five  versus  57%  if  only  allowed  to  operate  in  seastates  four  and 
below.  Seastate  five  is  chosen  as  the  upper  limit  for  equipment  operations  because  it  gives  a 
significant  advantage  in  operational  availability  and  it  is  already  a  standard  for  open  ocean  operations. 
For  surviving  unexpected  weather  conditions,  the  system  will  be  built  to  survive  seastate  eight 
conditions  without  the  loss  of  equipment.  The  operating  temperature  ranges  and  pressures  at  abyssal 
depths  are  also  system  level  requirements;  these  values  are  discussed  in  SECTION  4.5.  The  system 
level  requirements  with  regard  to  weather/site  conditions  are  also  discussed  in  Section  4.5  under  the 
category  of  Environmental. 
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Maximum  Current  Profile  vs  Bottom  Depth 
per  Specification  3100,  CURV  III  System 


Figure  3 

Maximum  Current  Profile  vs.  Bottom  Depth 
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? 


Figure  4 

APWI  Candidate  Site  Locations 
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PORT  TO  SITE  TRANSITING  DISTANCES  (IN  NAUTICAL  MILES) 


ATLANTIC  SITES 


PORT 

DISTANCE  TO  SITE 

28°N.70°W 

27°N.61°W 

Boston 

864.3146  (1600.7km) 

1045.739  (1936.7km) 

New  York 

787.3392  (1458.2km) 

1044.659  (1934.7km) 

Philadelphia 

757.9052  (1403.6km) 

1045.842  (1936.9km) 

Baltimore 

751.8251  (1392.4km) 

1071.944  (1985.2km) 

Norfolk 

625.9416  (1159.2km) 

980.8830  (1816.6km) 

Wilmington,  NC 

553.2456  (1024.6km) 

975.0280  (1805.8km) 

Charleston 

588.1374  (1089.2km) 

1042.159  (1930.1km) 

Savannah 

624.9712  (1157.4km). 

1089.693  (2016.8km) 

Jacksonville 

625.3720  (1158.2km) 

1102.974  (2042.7km) 

Port  Canaveral 

559.7861  (1036.7km) 

1042.399  (1930.5km) 

Miami 

560.6048  (1038.2km) 

1032.479  (1912.2km) 

Mean  Distances 

663.6  (1229.0km) 

1043.1  (1931.8km) 

GULF  SITE 

PORT 

DISTANCE  TO  SITE 

25°N.93.5°W 

Tampa 

619.0176  (1146.4km) 

Gulfport 

397.6445  (736.4km) 

Galveston 

267.1648  (494.8km) 

Brownsville 

218.7925  (405.2km) 

Mean  Distances 

375.7  (695.8km) 

PACIFIC  SITES 

PORT 

DISTANCE  TO  SITE 

33.5°N.124°W 

35°N.134°W 

Anchorage 

1939.891  (3592.7km) 

1686.535  (3123.5km) 

Valdez 

1869.668  (3462.6km) 

1637.793  (3033.2km) 

Kodiak 

1854.179  (3443.9km) 

1553.116  (1876.4km) 

Port  Angeles 

878.188  (1626.4km) 

917.936  (1700.0km) 

Seattle 

851.155  (1576.3km) 

920.164  (1704.1km) 

Vancouver 

730.366  (1352.6km) 

820.161  (1518.9km) 

Portland 

726.554  (1345.6km) 

815.810  (1510.9km) 

San  Francisco 

269.242  (498.6km) 

583.467  (1080.6km) 

Port  Hueneme 

241.403  (447.1km) 

731.287  (1354.3km) 

Los  Angeles 

286.592  (530.8km) 

782.072  (1448.4km) 

San  Diego 

343.382  (635.9km) 

845.628  (1564.9km) 

Mean  Distances 

540.9  (1001.7km) 

802.1  (1485.5km) 

Table  4 

Tabulation  Candidate  Port  to  Site  Transiting  Distances 
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APWI  Sites  Operational  Availability  Vs  Seastate  Limitations 

Source:  US  NAVY  Marine  Climatic  Atlas  of  the  World,  Version  1.0,  Mar., 1992  and  Prepared  Under  Authority  of 
Commander,  Naval  Oceanography  Command,  Stennls  Space  Center,  MS  39529-5000 


Desianed  for: 


□  Seastate  4 
M  Seastate  5 


V>  250 


CD  100 

Q. 

o 


Atlantic  1  Atlantic  2  Gulf  Pacific  1  Pacific  2 

28°N,  70°W  27° N,  61°W  25°N,  93.5°W  33.5°N,  124°W  35°N,  134°W 


Figure  5 

APWI  Candidate  Sites-Operational  Availability  vs.  Seastate 
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4.4  EXISTING  REGULATIONS  FOR  VESSELS: 


Research  from  standard  regulations  for  ocean  going  vessels  led  to  regulatory  design  constraints 
regarding  different  vessel  types.  Requirements  were  researched  for  self  powered  vessels,  surface 
barges,  submersible  barges,  moored  platforms,  and  associated  equipment.  These  regulatory  design 
constraints  are  straight  forward  and  led  to  general  system  level  requirements  from  sources  listed  under 
Design  Requirements  in  Section  4.5. 


4.5  SYSTEM  PERFORMANCE/OPERATIONAL  REQUIREMENTS: 

Table  5  lists  general  performance  and  operational  requirements  that  any  candidate  waste  handling 

system  must  meet.  The  following  rationale  was  used  to  derive  these  values.  The  numbered  items 

below  correspond  with  the  numbers  on  the  table. 

la.  System  Capability:  2.5  Million  Metric  Tons/Yr.  per  Port.  From  Table  3,  the  total  U.S. 
waste  stream  quantity  applicable  to  APWI  is  approximately  48  million  metric  tons/year. 
Distributing  this  quantity  evenly  over  the  22  major  U.S.  port  cities,  the  average  waste  stream 
per  port  is  approximately  2.5  million  metric  tons/year.  Given  that  many  ports  will  vary  from 
the  average,  this  transfer  rate  is  considered  to  be  more  of  a  design  goal  than  a  firm  requirement. 
However,  it  gives  general  guidance  to  the  engineering  effort  regarding  basic  equipment  sizing/ 
capacity.  This  value  may  be  modified  during  the  concept  definition  phase  of  the  engineering 
study  effort. 

lb.  <  1000  Nm  Transiting  Distance  from  Coastal  Ports.  This  value  is  a  core  requirement  for  this 
study. 

lc.  System  Capability:  No  Exposure  of  Waste  Stream  Products  to  the  Intervening  Water 
Column,  Including  Leakage  and  Spill  Prevention  Design  Features.  This  is  considered  to  be  a 
mandatory  requirement.  Inability  to  meet  this  requirement  eliminates  any  candidate  system 
concept  from  further  consideration. 

ld.  System  Capability:  Static  Electricity  Dissipation  Design  Features.  Safety  considerations  and 
vessel  regulations  dictate  that  means  be  incorporated  into  the  APWI  system  to  assure  adequate 
grounding  between  the  vessel  and  dockside  facilities,  and/or  the  vessel  and  emplacement 
facilities.  Dangerous  levels  of  static  charge  can  be  developed  as  a  result  of  processing  plant 
connectivity  and/or  material  flow  through  conductive  transfer  lines. 

le.  System  Capability:  Validation  &  Verification  IAW  TBD.  Specific  requirements  for 
validation  and  verification  will  be  established  as  a  result  of  the  detailed  APWI  system  concept 
definition(s)  for  any  of  the  candidate  system  approaches.  The  need  for  validation  and 
verification  will  be  as  a  result  from  a  determination  of  engineering  or  developmental  risk. 

lf.  System  Capability:  Range  Safety  Design  Features  IAW  TBD.  Similar  to  Validation  & 
Verification. 
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SYSTEM  PERFORMANCE/  OPERATIONAL  REQUIREMENTS 

1.  System  Capability: 

a.  2.5  Million  Metric  Tons/Yr.  per  Port 

b.  Maximum  Transiting  Distance  to  Atlantic;  Gulf;  or  Pacific  APWI  Sites  from  any 
Coastal  Port  <  1000  nautical  miles  (1852km) 

c.  No  Exposure  of  Waste  Stream  Products  to  Intervening  Water  Column,  including 
Leakage  &  Spill  Prevention  Design  Features 

d.  Static  Electricity  Dissipation  Design  Features 

e.  Validation  &  Verification  IAW  TBD 

f.  Range  Safety  Design  Features  IAW  TBD 

2.  Transiting  Speed:  6.2  m/s  (12  knots),  Minimum 

3.  Operational  Depth:  6700  Meters,  Maximum 

4.  Emplacement  Accuracy:  <  500  m.sq: 

5.  Reliability:  MTBF  >  TBD 

6.  Maintainability:  MTTR  <  TBD 

7.  Environmental: 

a.  Operational:  Sea  State  5  Conditions 

b.  Survivability:  Sea  State  8  Conditions 

c.  Currents:  <0.78  m/s  (1.50  knots)  on  Surface;  <0.39  m/s  (.75  knots)  on  Abyssal  Sea 
Floor 

d.  Hydrostatic  Pressure:  <6.2  X  107  Pa  (9000  psig) 

e.  Temperature:  0  Deg.  C  to  49  Deg.  C 

8.  Waste  Stream  Compatibility:  (Non-Hazardous) 

a.  Contaminated  Dredge  Sediments:  32%  Solids  by  Weight 

b.  Sewage  Sludge:  20%  Solids  by  Weight 

c.  Municipal  Fly  Ash:  85%  Solids  by  Weight 

9.  Design  Requirements: 

a.  American  Bureau  of  Shipping 

b.  Code  of  Federal  Regulations  33,  40,  46  &  49  CFR 

c.  Safety  of  Life  At  Sea  (SOLAS) 

d.  American  Petroleum  Institute  API  RP  2A 

e.  Interface  Std.  for  Shipboard  Equipment,  DOD  STD-1399 


Table  5 

System  Performance/Operational  Requirements 
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2.  Transiting  Speed:  6.2  m/s  (12  Knots),  Minimum.  A  best  estimate  for  achievable  transiting 
speed  is  15  knots  for  "large"  capacity  self-propelled  bulk  carriers,  and  approximately  12  knots 
for  integrated  tow  barge/scow  configurations.  The  12  knots  is  a  conservative  value  selected  to 
account  for  typical  ocean-going  tugs  that  might  be  employed  for  an  APWI  candidate  system. 

3.  Operational  Depth:  6700  Meters,  Maximum.  This  value  provides  a  10%  margin  vs 
designated  APWI  site  locations,  and  reflects  typical  capability  of  Navy  and  commercial  ROV 
work  vehicles  to  operate  at  equivalent  depths.  The  submersible  portions  of  the  system  will  be 
designed  to  withstand  pressure  at  this  depth. 

4.  Emplacement  Accuracy:  <  500  Meters  Square.  The  goal  of  emplacement  accuracy  is  to 
minimize  the  active  disposal  area.  Based  upon  Oceaneering’s  deep  ocean  experience,  a  500  m  X 
500  X  500  m  target  at  6700  m  depth  is  a  practical  target  for  guided  and  unguided  payload 
emplacement. 

5.  Reliability:  MTBF  >  TBD.  Figures  of  Merit  for  system  reliability  (mean  time  between 
failure,  MTBF)  will  be  established  as  part  of  the  detailed  concept  definitions. 

6.  Maintainability:  MTTR  >  TBD.  Figures  of  Merit  for  system  maintainability  (mean  time  to 
repair,  MTTR)  will  also  be  established  as  part  of  the  detailed  concept  definitions.  Determination 
of  both  the  MTBF  and  MTTR  allows  a  prediction  of  the  system  operational  availability  (AJ  = 
MTBF/(MTBF  +  MTTR). 

7a.  Environmental:  Operation  in  Seastate  5  Conditions.  System  design  concepts  must  be  capable 
of  operation  under  seastate  5  conditions.  As  noted  in  Figure  5,  any  reduction  in  capability  would 
result  in  a  significant  reduction  in  the  available  number  of  operational  days,  by  25  to  50% 
dependant  upon  the  site  location.  Deep  water  operations  in  seastate  5  conditions  are  typical  of 
current  Navy  and  commercial  operating  limits. 

7b.  Environmental:  Survivability  in  Seastate  8  Conditions.  This  is  required  for  open  ocean 
operations,  far  from  shore,  and  reflects  the  inability  of  candidate  systems  to  "run  for  cover." 

7c.  Environmental:  Current  <0.78  m/s  (1.5  Knots)  on  Surface,  and  <0.39  m/s  (0.75  Knots) 
on  Abyssal  Sea  Floor.  These  values  for  currents  are  based  upon  500  data  points,  which  identify 
worst-case  conditions  scattered  around  the  world’s  oceans. 

7d.  Environmental:  Hydrostatic  Pressure  <6.66  X  107  Pa  (<9700psig).  Refer  to  requirement  3. 

7e.  Environmental:  Temperature  0  Deg.  C  to  49  Deg.  C.  This  temperature  range  reflects  typical 
operating  temperature  extremes  for  Navy  and  commercial  ROV  handling  systems  and  work 
platforms. 

8.  Waste  Stream  Compatibility:  (Non-Hazardous).  The  selected  values  reflect  source  levels,  with 
the  higher  values  where  indicated,  showing  the  potential  dewatering  values. 

9.  Design  Requirements:  As  Listed,  for  any  new  or  modified  ocean-going  equipment.  This 
equipment.  This  equipment  must  meet  established  standards  for  design,  fabrication  and 
operation. 
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5.0  CONCLUSIONS 


A  conservative  set  of  system  level  requirements  were  identified.  Candidate 
waste  handling  systems  must  be  able  to  adhere  to  these  requirements  while 
handling  the  three  waste  streams.  These  requirements  are  applicable  to  all 
waste  streams ,  providing  extremely  low  or  no  risk  of  contamination  between 
port  and  final  emplacement. 


System  level  requirements  were  derived  from  literature  searches  of  environmental  regulations, 
physical  and  chemical  characteristics  of  the  three  waste  streams,  weather  conditions  from  site  to  port, 
site  conditions,  and  existing  vessel  design  constraints. 

5.1  ENVIRONMENTAL  REGULATIONS: 

Environmental  regulations  pertinent  to  APWI  were  extracted  from: 

■  40  CFR  Protection  of  the  Environment 

■  49  CFR  Transportation 

■  46  CFR  Shipping 

■  29  CFR  Labor 

■  33  CFR  Navigation  and  Navigable  Waters 

■  Marine  Protection,  Research  and  Sanctuaries  Act  (MPRSA) 

■  Resource  Conservation  and  Recovery  Act  (RCRA) 

■  Clean  Water  Act 

■  58  FR  9248  Standards  for  the  Use  and  Disposal  of  Sewage  Sludge 

■  MIL-HDBK- 1005/8  Domestic  Wastewater  Control 

■  Technical  Notes  from  US  Army  Corps  of  Engineers  Environmental  Effects  of  Dredging 

These  extracted  regulations  were  placed  in  procedural  order  with  respect  to  handling,  transportation, 
and  emplacement  in  Appendix  B  (drawing  it  DM-103175).  Sixty-nine  environmental  regulatory 
system  level  requirements  were  derived  from  the  text  blocks  of  the  flow  diagram  (Appendix  B). 

Although  regulations  were  written  by  different  agencies  at  different  times,  they  flow  together  in  a 
logical  and  consistent  manner.  Relationships  between  the  different  regulations  is  shown  in  this 
flowchart.  By  placing  the  environmental  regulations  in  the  flow  diagram,  it  is  shown  that  both 
hazardous  and  nonhazardous  waste  are  judged  by  the  same  criteria  in  the  permitting  process  for 
oceanic  emplacement.  Primary  design  constraints  are  being  driven  by  this  permitting  approval 
process.  Derived  system  level  environmental  regulatory  requirements  were  significantly  larger  in 
number  than  all  other  categories  of  system  level  requirements  combined.  To  date,  no  inconsistencies 
in  regulatory  information  have  been  discovered. 
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5.2  WASTE  STREAM  CHARACTERISTICS: 


Physical  and  chemical  properties  of  dredged  material,  sewage  sludge,  and  municipal  incinerator  fly 
ash  were  extracted  from  reference  material.  These  waste  streams  are  very  source  specific.  This 
means  that  from  location  to  location  values  of  these  physical  and  chemical  properties  will  vary 
greatly.  Some  differences  in  physical  and  chemical  properties  of  these  waste  streams  can  be 
accounted  by  differences  in  the  properties  in  the  raw  waste  stream  before  treatment.  The  chemical 
and  physical  properties  of  these  wastes  also  vary  greatly  over  time  in  the  same  location.  These 
variances  are  caused  by  different  sewer  designs  and  sewage  treatment  technologies  available  for 
municipalities,  different  types  of  municipal  solid  waste  incinerators,  and  different  dredging  methods 
used.  Another  reason  for  the  variances  in  values  is  geographical  differences  in  the  raw  materials  that 
make  up  these  wastes.  Components  of  raw  sewage  vary  greatly  by  location.  Communities  or  cities 
produce  different  solid  wastes  from  one  another.  When  solid  wastes  with  different  properties  are 
burned,  the  ash  produced  will  vary  in  properties.  Types  of  sediments  present  in  bodies  of  water  in 
different  locations  will  yield  dredge  material  with  varying  properties.  Over  time  in  the  same  location, 
materials  can  vary.  Sewage  sludge  varies  over  time.  Municipal  incinerators  may  lose  some 
efficiency  or  the  solid  waste  over  time  changes  with  development  of  new  technologies  to  package 
products.  Dredged  materials  taken  from  the  same  location  may  vary  for  reasons  such  as  an  industrial 
plant  closing  (elimination  of  a  pollution  point  source)  or  a  construction  of  a  dam  resulting  in  a  change 
in  a  river’s  current.  Since  the  physical  and  chemical  property  values  of  these  three  waste  streams 
varied  in  the  reference  material  because  of  reasons  expanded  upon  above,  all  values  were  taken  into 
account  and  expressed  in  range  form  in  the  Physical  and  Chemical  Properties  table  (Table  2)  in  the 
RESULTS  section.  System  level  requirements  with  respect  to  materials  handling  were  taken  from 
values  in  this  table.  NRL  is  addressing  the  variability  in  physical  and  chemical  properties  of  these 
three  waste  streams  by  assigning  average  values  for  these  properties  to  base  system  level  design 
requirements. 


5.3  WEATHER/SITE  CONDITIONS: 

Average  weather  conditions,  current  conditions,  pressure  at  depths  of  emplacement,  and  temperatures 
were  considered  for  the  five  emplacement  sites  selected  by  NRL  and  the  ports  from  which  the  waste 
streams  will  be  collected.  Baseline  values  selected  for  operational  and  survivability  system  level 
design  requirements  based  on  weather  and  current  conditions,  expressed  as  sea  states,  are  within 
norms  already  established  for  open  ocean  operations.  The  submersible  portions  of  the  system  will  be 
designed  to  withstand  pressure  at  abyssal  depths.  The  system  will  also  be  designed  to  prevent  failure 
in  high  or  low  temperatures  and  to  transit  the  large  distances  from  ports  to  the  emplacement  sites. 


5.4  VESSEL  DESIGN  CONSTRAINTS: 

Performance  operational  requirements  and  regulatory  design  constraints  are  baseline  parameters  within 
norms  previously  established  for  existing  cargo  transport. 
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5.5  SUMMARY: 


Based  on  the  system  level  requirements  from  environmental  regulations,  physical  and  chemical 
properties  of  the  waste  streams,  weather  and  site  conditions,  and  existing  vessel  design  constraints, 
the  implementation  of  design  assumptions  will  be  conservative  by  complying  with  these  top  level 
system  requirements.  These  requirements  are  applicable  to  all  waste  streams,  providing  low  risk  of 
contamination  between  port  and  final  emplacement.  This  design  will  also  provide  the  most  realistic 
and  cost  effective  solution  regarding  waste  streams  and  percent  solids  content. 
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APPENDIX  A 


DERIVED  ENVIRONMENTAL  REGULATORY  REQUIREMENTS 
HAZMAT:  (Preparation  &  Packaging) 

1.  Use  of  approved  containers  if  material  is  ignitable/  flammable,  corrosive,  reactive  or  toxic,  per 
49  CFR  172.101,  or  171.8. 

HAZMAT:  (Personnel1) 

1.  HAZWOPER  per  29  CFR,  1910. 120e  for  Personnel  Training. 

2.  Written  Safety  &  Health  Program  requirements,  per  1910.120b. 

3.  Personnel  Site  Analysis  &  Control  requirements,  per  1910.120c. 

4.  Personnel  Exposure  to  Hazmat  requirements,  per  1910. 120d. 

5.  Medical  Surveillance  Program  requirements,  per  1910. 120f. 

6.  Personnel  Work  Practices  &  Protective  Equipment  requirements,  per  1910. 120g. 

7.  Site  Monitoring  Program  per  1910. 120h,  as  necessary. 

8.  Informational  Program  per  1910. 120i. 

9.  Container  Handling  requirements  per  1910. 120j. 

10.  Decontamination  IAW  requirements  per  1910.120k. 

11.  Site  Illumination  and  Sanitation  requirements  per  1910.120m/n. 

HAZMAT:  (Transportation  to  Portl 

1.  EPA  ID#  per  EPA  form  8700-12. 

2.  Manifest  IAW  40  CFR  262.20,  and  EPA  form  8700-22. 

3.  Container  Marking  IAW  49  CFR  172.300,  Subpart  D. 

4.  Container  Labeling  IAW  49  CFR  172.300,  Subpart  E. 

5.  Vehicle  Loading,  General,  IAW  49  CFR  177.834. 

6.  Vehicle  Loading,  Specific,  IAW  49  CFR  177. 835/. 842. 

7.  Segregation  &  Separation  IAW  49  CFR  177.848. 
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8.  Disabled  Vehicle/  Accident  Procedures  IAW  49  CFR  177. 853/. 861. 

HAZMAT:  (Loading.  Stowage  &  Carriage  Aboard  a  Vessel.  General) 

1.  Shipping  Papers  IAW  49  CFR  176.24. 

2.  Certificate  IAW  49  CFR  176.27. 

3.  Dangerous  Cargo  Manifest  IAW  49  CFR  176.30. 

HAZMAT:  (Loading.  Stowage  &  Carriage  Aboard  a  Vessel.  Containerized! 

1.  General  Stowage  requirements  IAW  49  CFR  176  Subpart  C,  if  vessel  freight  container/  barge 
possesses  fixed  fire  extinguishers. 

2.  Segregation/  Separation  IAW  49  CFR  176.83. 

3.  Special  Requirements  for  Barges  IAW  49  CFR  176.95/  .98. 
o  176.96  requires  steel  construction 

o  176.97  prohibits  dump  scows  with  hoppers,  and  bottom  or  side  dump  features 
o  176.98  permits  "under  deck"  stowage  of  materials  per  Col.  10  of  Hazardous  Materials  Table 
172.101,  (if  using  unmanned  barge) 

4.  Specific  Loading  and  Stowage  requirements  IAW  49  CFR  176  Subparts  F-O. 

HAZMAT:  /Loading,  Stowage  &  Carriage  Aboard  a  Vessel.  Non  Containerized) 

1.  Solid  Hazmat  Cargoes  Bulk  Transport  IAW  46  CFR  148.01-9. 

2.  U.S.C.G.  Special  Permit  for  Materials  Not  Listed,  IAW  46  CFR  148.01-.09. 

3.  Rules  for  Identification  of  Incompatible  Hazmat/  Carrying  in  Bulk  IAW  46  CFR  Part  150. 

4.  Liquid  Hazmat  Cargoes  Bulk  Transport  IAW  46  CFR  151.0,  Using  Non  Self-Propelled  Vehicles. 

5.  U.S.C.G.  Special  Permit  for  Materials  Not  Listed,  IAW  46  CFR  151.05. 

6.  U.S.C.G.  Commandant  Approval  for  Vessels  of  Novel  Design  and/or  Conversion,  IAW  46  CFR 
Part  151. 

7.  Certifications  and  Inspection  of  Unmanned  Barges  Carrying  Liquid  Hazmat  Cargoes  IAW  46 
CFR  151.04. 

8.  Liquids  Transport  Minimum  Requirements  IAW  46  CFR  151.05. 

9.  Cargo  Segregation,  Tanks,  Piping,  and  Venting  IAW  46  CFR  151.13,  and  .15. 
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10.  Cargo  Transfer,  Tanks,  Piping,  and  Venting  IAW  46  CFR  151.20. 

11.  Cargo  Protection/  Environmental  Control  Requirements  IAW  46  CFR  151.25. 

12.  Portable  Fire  Extinguishers,  if  Required  per  151.05,  IAW  46  CFR  151.30. 

13.  Operations  Requirements  for  Barges  Certified  as  Tank/  Cargo  Barges  IAW  46  CFR  151.45. 

14.  Special  Requirements  for  Certain  Bulk  Hazardous  Material  Cargoes  IAW  46  CFR  151.50. 
OCEANIC  EMPLACEMENT 

1.  MPRSA  1401b/c  U.S.  Regulatory  Policy  for  Transportation  from  U.S.  of  Materials  for  Ocean 
Dumping. 

o  1988  Amendment  (Ocean  Dumping  Ban)  after  Dec. ,31,  1991 
o  MPRSA  Section  1411  prohibitions  unless  permit,  for  transport  and  dumping 

2.  Clean  Water  Act  U.S.  Regulatory  Policy  for  Permitting  of  both  Dredged  materials  and  Sewage 
Sludge,  as  listed  in  40  CFR. 

o  Sewage  Sludge  banned  with  1988  MPRSA  Amendment 
o  56  FR  9248  for  Sewage  Sludge  standards  (no  current  EPA) 

3.  London  Dumping  Convention,  Annex  I,  II, &  III  (Prohibited,  Restricted  and  Allowed) 
o  Currently  no  restrictions/  requirements  for  abyssal  plains 

PERMITTING 

1.  Permit  processing  for  Dredged  Material  IAW  33  CFR  209,  with  information  provided  in  40  CFR 
225.2. 

2.  Permit  processing  for  Sewage  Sludge  &  Fly  Ash  IAW  40  CFR  220.4  with  information  provided 
in  40  CFR  221.1. 

PERMITTING  EVALUATION  CRITERIA 

1.  Evaluation  Criteria  for  granting  of  permit  IAW  40  CFR  Part  227. 
o  Environmental  Impact  IAW  227.4 

o  Prohibited  Compounds  IAW  227.6  (Other  than  Trace  Quantities) 
o  Limitations  re  Containment;  Disposal  Rate  &  Quantity  IAW  227.7: 

--Non  soluble  constraint 
--Radioactive  constraint 
—Etiological  constraint  (e.g.-"new  species") 

—High  alkalinity  or  acidity  constraint 

2.  Limitation  of  Permissible  Concentration  IAW  227.27.  /  Limitation  on  Permissible  Quantity  IAW 
227.9. 
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3.  Waste  &  Site  Non-Interference  with  Navigation  and  Fishing  IAW  227.10. 

4.  Containers  Designed  to  Rupture/  Leak  on  Impact,  acceptable  with  constraints  IAW  227.6/.  10. 

5.  Other  Containers  IAW  227.11: 

o  Contained  materials  decay /  decomposition  at  rate  >  container 
o  Only  short  term  local  effects  if  containers  rupture 

o  Placement  location  and  depth  cause  no  threat  to  navigation,  fishing,  shorelines  and/or  beaches 

6.  Waste  Stream/Container  Materials  IAW  227.12: 
o  <  Trace  limiting  concentrations 

o  Settleable/  with  particle  size  and  density  sufficient  for  maintaining  deposit  stability 
o  Persistent  inert  synthetic  materials  must  remain  in  place  on  the  sea  floor. 

8.  Need  for  Ocean  Dumping  IAW  227.15: 
o  Degree  of  waste  pretreating 

o  Risks/  Impact  &  Cost  vs  alternatives 
o  Associated  raw  materials  manufacturing  processes 

9.  EPA  Administrative  Considerations  IAW  227.16: 

o  Consideration  of  possible  improvements  to  proposed  method(s)  vs  cost/  environmental  impact 
and  permit  duration 

10.  Esthetic  Recreational  &  Economic  Impact  Assessment  IAW  227.17. 

11.  Other  Uses  of  Ocean  Impact  Assessment  IAW  227.20: 
o  Commercial  and  recreational  fishing 

o  Commercial  and  recreational  navigation 
o  Exploitation  of  living  and  non-living  marine  resources 

PERMITTING  SITE  SELECTION 

1.  Site  Selection  IAW  40  CFR  228.5: 
o  General  requirements  IAW  228.5 
o  Specific  requirements  IAW  228.6: 

--Sewage  sludge  and  fly  ash  require  no  additional  permits 
--Dredge  material  requires  site  specification/  mat’l  permits 

2.  Dredge  Material  Site  Specification/  Permits  IAW  40  CFR  230.10: 
o  Practicality  vs  cost  of  alternatives 

o  Meets  evaluation  criteria 

o  Incorporates  steps  to  minimize  adverse  effects  IAW  230.70 

3.  Factual  Determinations  IAW  40  CFR  230.10,  for  Effects: 
o  Biological 

o  Physical 
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o  Geological 

4.  Dredged  Material  Evaluation  &  Test  IAW  40  CFR  260  Subpart  G: 

o  Threshold  concentrations  IAW  Table  1  of  National  Prospective  of  Sediment  Quality 

MANAGEMENT/MONITORING/RECORDS  &  REPORTS 

1.  Management/  Monitoring/  Records  &  Reports  IAW  40  CFR  Part  228: 
o  Disposal  site  management  responsibility 

o  EPA  Region  oversight  IAW  40  CFR  228.3 

2.  Monitoring  requirements  IAW  228.9: 
o  EPA  evaluation  IAW  228.10 

3.  Records  Keeping  IAW  224.1: 

o  Physical  &  chemical  characteristics 
o  Time  &  location  of  dumping 
o  Other  conditions  required  by  the  permit 

4.  Reports  IAW  224.1: 

o  30  Days  prior  to  six  month  intervals 
o  30  Days  prior  to  permit  expiration 
o  Any  incidence  of  emergency  dumping 

NON-HAZARDOUS:  (Flv  Ash:  Sewage  Sludge  &  Dredged  Material) 

1.  Fly  Ash  Residue  to  be  Drained  of  Free  Moisture  and  Transported  to  Prevent  Loads  from 
Shifting,  Falling,  Leaking  or  Blowing  from  Container  IAW  40  CFR  240.206-3b. 

2.  Methods  for  Loading  Sewage  Sludge  for  Transport  IAW  MIL-HDBK- 1005/8. 

o  Elevated  storage  hopper  filled  using  belt/  bucket  or  elevator  or  tubular  conveyors  at  incline 
<25  Deg. 

o  Elevated  filter  discharge  directly  into  hopper 
o  Dump  boxes  drop  off  and  picked  up  using  self  loading  vehicles 
o  Long  distance  transport  in  tank  body  trucks 
o  Explosive  gas  ventilation  considerations 

3.  Guidelines  for  Sewage  Sludge  Pumps/  Valves  &  Fittings  IAW  para.5.7,  Tables  14  &  16. 

4.  COE  WES  Primary  Emphasis  for  Dredged  Material  Transport  is  on  Spill/  Leak  Prevention: 
o  Pipeline  routes,  climatic  conditions,  material  cres.  resistance,  safety  device  redundancy, 

coupling  methods  and  systems  for  leak  detection 
o  Scow /  barge  transport  controls  to  prevent  spread  of  contaminated  material,  focused  on 
loading/  unloading,  fugitive  emissions,  route  and  navigation  hazards,  decontamination  of 
equipment,  and  use  of  flexible  connections  to  reduce  possibility  of  pipe  damage, 
o  Truck/  Rail  transport  controls  similar  to  scow /  barge 
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CO^RKJENT  WTH  RECARdNC 

2  TRA-N-STORTATTCW.  | 

Iwm  m  m  m  h  aJ 
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WUNS>ORTABGN  OF  HAZARDOUS 
WASTE  TO  PORT 


HAZARDOUS  WASTE: 
EMPLOYEE  TRAJMNC  FOR 
HANDLING  (29CFR  1910.120) 


[255] 


APPLY  AM)  00  TAM  AM  CPA  K># 
FOR  TWAN^-ORTT*  BY  USMC  EPA 
FORM  8700—  1 7 


[260] 


(EMPLOYER)  DEVELOP  A  APIDOT 
wmrfTH  safety  *  kalt*  pwcx*am 
to  oonrr,  cveluaic  ak>  ccntrcl 

SAFETY  HAZARDS  AND  10  PWCMOE 
EKNOCNCY  WTOWC  FOR  MAZAMW3 

iase  opcnahons  m  agoopoamce 

MUM  2VCm  1910.1209. 


(EMPLOYER )CVALU ATE  A  AMALYZE 
WIE  FOR  wonc  HAZAM7S  AMD 
DCIP— C  SAFETY  A  KAL TH  CONTROL 
PWOCCDURCS  KEDED  TO  PROTECT 
EMPLOYEES  M  ACCORDANCE  WTH 
29CFR  1910.120c. 


(CDCRATOR)  HLL  OUT  HAZARDOUS 
WASTE  MAUFEST  M  ACCOROAMCE 
WTV4  40CFR  28L20.  MAMTEST 
rs  CPA  FORM  8700-22 
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MARK  HAZARDOUS  WASTE  PACKAGES 
M  ACOONDAMCE  WIN  4901  172-300 
(SUBPART  Dy. 
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LABEL  HAZARDOUS  WASTE  PACKAGES 
M  ACOOTOAMCE  MTH  49CFR  172-500 
(SUBPART  C) 


_  40  CFR  USTS  COCRAL  AM) 

I  PERMANENT  RULES  PUBLISHED 
_  M  THE  FEDERAL  REGISTER 
■  BY  ACENCC5  OF  THE  FEDERAL 
M  GOVERNMENT  WTH  REGARDING 
|  TRANSPORTATION. 

La  m  m  mhm  m  m  i 


LOAOML  STOWAGE  AMD  CAPRUCE 
OF  HAZARDOUS  MAIERUL  ABOARD 
A  VESSEL  (49CFR) 


n±  OUT  9«*P9C  PAPOIS  W 
ACCORDANCE  WTH  49CTR  179.24. 


PREPARE  CCRinCAlE  M 
ACCORDANCE  WTH  49CFYI  176.27, 


F1L  OUT  DAMCCROUS  CARGO 
UAMFTST  M  ACCORDANCE  WIH 
49CTR  178.30. 


,  IS  HAZARDOUS  WASTE  TO  BE 
1  TRANSPORTED  CONTAINERIZED 


■  48  CFR  LISTS  GENERA 
a  PERUAMlNT  RULES  PC 
1  M  DC  FEDERAL  rect 
.  by  AGENOES  OF  DC 

■  OOVERKCNT  WITH  RE' 
1 


1  SMOPMC. 

Lam  m  m 

[362] 


I  IS  BULK  waste  a 
I  or  ucMcrr 

I 


CARRIAGE  or  SOUD  I 
MATERIALS  9*  BULK 
PART  148 


SCUD  HAZARDOUS  M> 
CARGOES  LISTED  N  4 
148  01-7  MAY  BE  TR 
M  BULK  ON  BOARD  V 


A  SPECIAL  PERMIT  Tt 
SOUD  HAZARDOUS  O* 
LISTED  W  46CFR  I4« 
BE  SUBMITTED  TO  THI 
GUARD  AM)  MUST  CO 
INFORMATION  LISTED  I 


46  cm  USTS  GENERAL  ax> 
PEFUAfCHT  RULES  PUBLISHED 
M  THE  FEDERAL  REGISTER 
BY  ACCMCCS  CT  THE  FEDERAL 
OOVCRMCMT  MTH  REGARCMC 


..J 


(FUTURE)  [455] 


i 

OCEAMC  EMPLACEMENT 

CARXACE  or  SOLD  HAZARDOUS 
UATERUH3  M  BULK  46Cm 
PART  146. 


ACCORDS  TO  TO  ImPRSA  !401b.  IT 
IS  THE  PCUCY  OF  THE  US  TO 
REGULATE  DUMPWC  OF  ALL  TYPES 
OT  MATERIALS  WTO  OCEAN  WATERS 
AHO  TO  PREVENT /STRICTLY  LMT  TX 
DUMPWC  WTO  THE  OCEAN  OT  ANY 
MATERIAL  VWCM  WOULD  AOVfRSCLY 
AFFECT  HUMAN  XAL  TH.  WELFARE.  OR 
AMDtnCS  OR  THE  MAfttC  DfWRGMCNI. 
ECOLOGICAL  SYSTEMS  OR  EC0N0MC3. 


■  TYPES  OT  PERMITS:  40CFR 
I  I.  GENERAL 
I  2.  SPECIAL 
!  A  EMERGENCY 
I  A  MDW 
I  &  RESEARCH 
l  I  DREDGED  MATENLAL 


SOLD  HAZARDOUS  UATLWAL 
CAROOCS  USTED  W  46  CTR 
14601-7  MAY  BE  TRANSPORTED 
M  BULK  CM  BOARD  VESSELS 


A  SPECIAL  PERUT  TO  TRANSPORT 
SOLD  HAZARDOUS  CARGO  NOT 
USTED  M  46CTR  14601-7  MUST 
BE  SUBMrrTED  TO  THE  VS  COAST 
GUARD  AM)  MUST  CON  TAW 
MrORMATION  USTED  W  46CTR 
1 46.01 -t. 


TRANSPORTATION  AM)  STOWAGE 
REOUMCICNTS  FOR  BULK  SOUO 

mazaroous  materials  ARE  W 

46CFR  146.03. 


RULES  FOR  DEHTTYWC 
MCOMPARBLE  HAZARDOUS 
MATERIALS  AM)  RULES  FOR 
CARRYWC  THESE  MATERIALS 
M  BULK  ARE  W  46CFR  PART 
ISO.  SUBPART  A. 


CARMACC  OF  UQUD  HAZARDOUS 
MATERIALS  W  BULK  W  NON¬ 
SELF  PROPELLED  VESSELS  ARE 
W  46CFR  PART  151. 


MSA  I40ic  REGULATES 
KANSPORTATION  OT  ANY  MART MM. 
FROM  TM  US.  OP  ANY  VESSELS  OP 

AncRArr  flvwc  wc  American  flag, 

USED  BY  ACEMOCS  4M0  TPANSPOPT 
MATEMAL  FPOM  OUTS**  TX  U3  «H IN 

rm  n«  purpose  of  oumpwc  ma 

WTO  OCEAN  WATERS- 


1966  AMDOXNT  OF  UPRSA  (OCEAN 
DUMPWC  BAN)  MADE  IT  UNLAWFUL 
AFTER  DEC  31.  1991  TO  DUMP  WTO 
OCEAN  WATERS  OR  TO  TRANSIT  FOR 
PURPOSE  OF  DUtfMG  MATERIAL  NTQ 
OCEAN  WATERS  SEWAGE  SLUDGE  AN) 
WOUS TRIAL  WASTE. 


SECTION  1411  MPWSA  PW0HVT5 
(EXCEPT  WXN  A  PERMIT  IS  ISSUED) 

IX  POU.OWWC* 

1.  TRANSPORTATION  FROM  TX  US  W 
A  VESSEL  OP  AMCXAFT  WCOSTEWED  M 
US  OR  FLYWC  TX  US  FLAG  ANY 
WATEPUL  FOP  IX  PUPPOSE  OF  OUMPWC 
IT  W  TX  OCEAN. 

2.  DUMPWC  OF  UATERUL  TRANSPOP  RD 
FROM  OUTSCE  US  WTO  IX  US 
lEPPnonUL  SEA  OR  rex  contiguous 
mm  TX  WRNTOnAC  SEA. 


CLEAN  WATER  ACT  GOVERNS  PUWPTIWO 
FOR  0RCDGCD/X1  MATEMUL.  TTCSC 
FfWnwo  PROCEDURES  ARE  USTED 
W  40CFR.  CLEAN  WATER  ACT  ALSO 
COVERED  PERMTTMG  OF  SEWAGE  SLUDGE. 
BUT  THAT  SECTION  WAS  HULUHED  BY 
TX  OGCAN  OUMPWC  BAN. 


DREDGED  MATEVWAL’ 

ARMY  CORPS  OF  ENCMEXRS 
DREDGED  MAIEPML  XPXT 


APPLICATIONS  FOR  DREDGED  UA1EJWAL 
PEMRTS  ARC  FVED  WITH  TX  ARMY 


ACCORDANCE  MM  3JCTP  20W 


FOLLOWMG  WFO  IS  TO  BE  PHOVDGD 
ON  APPUCADON  (40CFR  225.2): 

1.  LOCATION  OT  FWOPOaD  DUMP  SITE 

AND  ITS  BOUND  ARCS 

2.  STATEMENT  WHETHER  SITE  HAS 
PREVIOUSLY  BOER  DESIGNATED  FOR 
USE. 

&  r  SITE  HAS  MOT  PREVIOUSLY  BEER 
USED.  STATEMENT  OF  WHY  NO 
PREVIOUSLY  DCSKXATED  SITE  IS 
FEA5RJE.  AND  A  KSOOTION  OF 
PROPOSED  S1E. 

4.  KNOWN  MSIORKAL  USES  OF  SHE. 
&  EWSIDCE  AM)  OOCUCNTED  EFFECTS 
OF  OTHER  AUTHORIZED  PUNPMCS 
THAT 

HAVE  BEEN  MADE  M  THE  AREA. 
L  LENGTH  OF  TMC  OUXWC  ML  TAKE. 
7.  CHARACTERISTICS  AM)  COMPOS  WCN 
OF  TX  DREDGED  MATERIAL, 
a  PRELMNAWY  DCTERMMADON  OF 
MED  OF  CNWROMCNTAL  MPACT 
STATEMENT. 


PSTRCT  ENCWCER  OR  MS/XR 

MJM-JU<TATTVC  FORWARDS 
APPUCAI1CN  ID  AN  ADMMSTRATCR 
CT  IX  OPA 


UOU©  HAZARDOUS  MATERIALS 
USTED  W  46CFR  15105  MAY 
BE  TRANSPORTED  ABOARD  NQN- 
SELf  PROPELLED  VESSELS 


SPECIAL  PERMSSWN  FROM  IX 
US  COAST  GUARD  COMMANDANT 
IS  XEDCD  TO  TRANSPORT  W 
BULK  UQU©  WASTE  NOT  USTED 
W  46CFR  151.05. 


TX  LONDON  OUMPMC  CONVENTION 
PRO-401  IS  DUMPWC  OF  MATERIALS 
ON  ANNEX  I  ANO  RESTRICTS 
DUMPING  OF  MATERIALS  ON  ANNEX 
ACCORDING  TO  lOMXW  DUMPWC 
CONVENTION.  ALL  OTXR  MATERIALS 
MAY  BE  DUMPED  AFTER  TX  ISSUE  OF 
A  GENERAL  PERMIT:  HOWEVER.  IX 
COVER  LETTER  ATTACHED  TO  TX 
LOKXW  DUXWG  CONVENTION  STATES 
THAT  ABYSSAL  OCEANS  HAVE  NO  SPECIAL 
REOUMEMENTS  XCANDWC  TX  LOMXM 
DUMPWC  CONVENTION.  IMS  PROJECT  IS 
SUBJECT  TO  REGULATIONS  OF  EPA. 


CCA64AN0ANT  MAY  APPROVE 
VESSELS  OF  NOVEL  DESIGN 
BOTH  NEW  AND  FOR  CONVERSION 
IT  IT  IS  SHOWN  THAT  VESSEL 
IS  SAFE  AND  XETS  STANOAROS 
W  46CFR  PART  151. 


SflFR  9746  (STANDARDS  FOR  IX  USE 
AX)  DISPOSAL  or  SEWAGE  SLUDGE) 
STATES  THAT  NO  EPA  STAX) ARDS  ARE 
ESTABLISHED  FOR  TX  OCEAN  DISPOSAL 
OF  SEWAGE  SLUDGE.  THIS  15 
REGULATED  BY  X-RSA  (1966  OCEAN 
DUXWC  BAN  AMENDMENT). 


AmjCAHCN3  row  cooul 

OCKXWCY,  MTOOM.  0*  RCSCAACM 
POWVTS  AAC  TO  at  rt£D  «TM  AM 
ACMMSWUIQR  CT  IX  CPA  AIWOMZO 

rr  «ocm  220.4. 


(4CCTR  221.1)  M  ADDITION  TO  AMY 
01TCK  MATERUL  MfCM  MAY  BE 
REOURED.  THE  APPUCATICN  MUST 
CX3MTAM: 

t.  NAME  *  ADDRESS  CF  APPLICANT. 

2.  name  or  person  Arm  TRANSPOR¬ 
TS  PROCESSMC.  OOM>CYAMCE 
MOJUOMC  NCSSCLS. 
OCAMJMCAHON,  AM)  KAWCAWCM 
ECMPMENT. 

1  ADEQUATE  OCM/PWYS  0E3CRWTICN 

necessary  tests  for  cmteru. 

4.  NUMBER.  SIZE.  AMO  TYPE  OF 
CCKTAJNERS  TO  BE  OUMPED. 

5.  OUAMTJTY  TO  BE  DUMPED. 

6.  PROPOSED  DUMPSITE. 

7.  PROPOSED  METHOO  OF  RELEASE. 
«.  DOT  SPEOFIC  PROCESS/ 

ACTIVITY  OVW4C  RISE  TO 
MATERIAL 

9.  MAf#CR  M  VMCH  MATERIAL  HAS 
PREVIOUSLY  BEER  DISPOSED  OF. 
10.STATEMENT  OF  MID  OF  OLMNNC. 
11.ASSESSACRT  OF  EMVW0T*O4TAi.  ! 
RAP  ACT. 


PROCCSSMC  FEES: 

$1,000.00  FOR  DTCTMC  SITE  PLUS 
iiOOOOO  A00I1I0MAL  TO  DUMP  M 
SITE  OTHER  THAT  EKSONG. 


[555] 


CWIOVA  FOR  EVALUATION  Of  OCEAN 
DISPOSAL  PERM  IS  (40CFR  PART  227). 
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CVALLUnON  CM  TUVA: 
DfVOTONNENTAL  MPACT 


iAOCFR  227.4)  EPA  WU.  DCTERMPC 
:  THERE  IS 

I.  NO  UNACCEPTABLE  ADVERSE 
EFFECTS  ON  HUMAN  HEALTH  OR 
SXMFKANT  DAMAGE  TO 
MARME  ENVIRONMENT 
RESOURCES. 

2.  NO  UNACCEPTABLE  ADVERSE 
EFFECT  ON  MARME  ECOSYSTEM. 

3.  NO  UNACCEPTABLE  ADVERSE 
PERS^TANT/PERMAMENT  EFFECTS 
BECAUSE  OF  PARTICULAR 
VOLUMES/CONCEN  TRATIONS 
DUMPED. 

4.  NO  UNACCEPTABLE  ADVERSE  EFFECT 
ON  OTHER  USES  OF  THE  OCEAN. 


EPA  VRJ.  NOT  AmOVC  UKXX  ANY 
ORCUMSTANCES  MATERULS 
•OUmOENTLY  OCSCRBID  BY 
APPLICANT  M  TERMS  CF  CCWFOSWOMS 
OR  PNOTERTCS. 


THE  FOLLOWING  C0UP0UM7S  ARC 
PROFVBITED  OTHER  THAN  TRACE 
G94TAMNANTS  M  MATERULS 
OTHERWISE  SUITABLE  FOR  OCEAN 
DISPOSAL  (40CFR  227.4 y. 

1.  ORGANOHALOCENS. 

2.  MCRCURY/MERCURY  COMPOUNDS. 

3.  CADMTOM/CAOIMUM  COMPOUNDS. 

4.  OR.  OF  ANY  UNO  M  ANY  FORM. 

5.  KNOWM/SU^ECTED  CARONOGEMS. 


MATERULS  CONTAJMNG  FOLLOWWIG 
CONSTITUENTS  MUST  ICET  AOOITIONAL 
UMTATKHS  M  40CFR  227.7: 

1.  LKXRD  WASTE  CONSTITUENTS 
IMUrsaetE  VI TH  OR  SUGHTLY 
SOLUBLE  9i  WATER. 

2.  RADIOACTIVE  MATERIALS  OTHER 
THAN  PRCMBTED  M  40CFR  227.S. 

3  WASTES  CONTAMMC  UVE  ORCANRMS. 
4.  HOLY  ALKAUNC/ACOC  WASTE. 

3.  BWOECRAOABLE  WASTES  WHICH 
CONSUME  OXYGEN. 


LMTMQ  POMS9BLE  CONCENTRATION 
CAN  MOT  BE  EXCEEDED.  UMIMC 
PERMSSBLE  CONCENTRATE  IS 
OEFPCD  N  40CHT  227.27. 


QUANTITIES  OF  MATERIALS  DUMPED 
SHOULD  BE  LIMITED  TO  PREVENT  LONG 
TERM  DAMAGE  TO  DC  CNVWONUEHT. 
(40CFR  227.9) 


[595] 


WASTES  AND  SITES  SHOULD  NOT 
MTERFERE  WITH  NAVIGATION  AND 
FTSHWG  (40CFR  227.10). 


SITE  SOIC710N 
(40CFR  ZZ&S) 
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GENERAL  CRITEFtA  FOR  SITE 

SarCTKN  (40CFR  228.5): 

1.  MP4MIZE  MTERFERENCE  OF 
DISPOSAL  AGITATES  WITH 
OTHER  ACTTVnCS  M  MAR9C 
ENVIRONMENT. 

2.  TEMPORARY  PERTURBATIONS  W 
WATER  QUALITY  REDUCED  TO 
AteCXT  BEFORE  REACHMG  BEACH. 
3H0ROJNE.  MARME  SANCTUARY, 
OR  FWRY/9CUFTSHERY. 

3.  SIZE  OF  DISPOSAL  SITE  UNITED 
TO  PEWIT  EFFECTIVE  MOMTORMC 
AND  SURVOJLANCE. 

4.  WHENEVER  FEASWX  EPA  W4J. 
DESIGNATE  STES  BEYOND  THE 
CONTHENTAL  SHELF. 


SPEOFTC  CM  TERM  FOR  SITE 
SELECTICN  (40CFR  228.6): 

1.  CCOCRAPWCAL  POSITION.  DEPTH 
OF  WATER.  BOTTOM  TOPOGRAPHY. 
AND  DISTANCE  FORM  COAST. 

2.  LOCATION  M  RELATION  TO 
BREEDMG.  SPAVMMG.  NURSERY, 
FEZDC^G  OR  PASSAGE  AREAS  OF 
UVANC  RESOURCES  M  ADULT  OR 
JUVtNLE  PHASES. 

3.  LOCATION  M  RELATION  TO 
BEACHES. 

4.  TYPES  A*>  0UAN17ES  OF  WASTES 
TO  BE  OISPOSED  OF,  PROPOSED 
METHODS  OT  RELEASE.  AND 
PAOGAGMC. 

5.  SURVEUANCE  AW  MOMTORWC 
EASE 

«.  DISPERSAL  UXMQ  ANO 
HORIZONTAL  TRANSPORT 

characteristics. 

7.  CURRENTS. 

&  MTERFERENCE  WITH  SNPPWC. 

9.  BASELINE  WATER  OUAUTY  AND 
ECOLOGY. 

10. POTENTIAUrr  OF  NUISANCE 
SPCGCS. 

11.  CLOSE  PROXMTY  TO  FTAIUCS 

OF  MSTORICAL  MPORTANCE- 


SEWAGE  SLUDGE  AND 
MUMUPAL  **C*<RAI>QN  ASH 


ORCDCCD  MATDUL 


ZONE  I REV I 


DESCRIPTION 


/  J 


snxcnw 

TK  ZZ1J) 


9It  SPtCTCAIOt 
OREDCED  UA  TOTAL  POTATS 


UtHAOOgjn.  MOMTOFMO.  RECORDS. 

**e  reports  for  disposal  sics 

(40CFTI  PART  22*). 


ERAl  CfBTDtA  FOR  SITE 
tenon  (40CTO  228.5): 

WX  BTIERFEREHCE  Of 
XSPO'AL  AC8VTTES  HATH 
OTTCR  ACTNTCS  M  MARNE 
NVWOWTENT. 

■emporawy  per  tut®a  tons  m 

RATER  QUAUTY  REDUCED  TO 
A***'  BEFORE  REAOWC  BEACH. 
«RUC.  MAR8C  SANCTUARY, 

*  fratRVs&tnsHtRY. 
ize  or  disposal  site  tjuted 
O  PERTiT  ETTECTnC  UOMTORMC 

‘A®  sniolance. 

HEXCVER  FEASBLE,  EPA  TWJL 
eSKNATE  3TE3  BFTOHO  DC 
OHTPQITAE  SHELF 


RE  COLA  TORY  RESTTBCTONS  OH 

OTSCHARCE  (40CER  230.10): 

NO  OTSCHARCE  or  DREDCED 

MATERIAL  SHALL  BE  PERMTTED- 

1.  E  THERE  IS  A  PRACTBLE 
ALTERNATIVE 

2.  r  IT  CAUSES  ISOLATIONS  OE 
ANY  APPLICABLE  WATER 
STAICARD 

3.  r  IT  CAUSES  DEGRADATION  TO 
US  WATERS. 

4.  INXSS  STEPS  MATE  SEEN  TAKEN 
TO  TAN8A2E  POTENTIAL 
ADVERSE  EFTECTS. 


DISPOSAL  SITE  UAHACEVCNT 
PCSPCWSIBUTrS  CONSIST  OF: 

1.  REGLATNC  mcs.  RATES.  METHODS 
OF  DISPOSAL.  OUAMTUY.  AMO  TYPE 
OF  MATERIAL  DISPOSED  OF. 

2.  DCS'  .CPTMG  ANO  MAMTAHNG 
AMBCHT  MOMTORMC  PROCFUMS. 

3.  CONOUCTTNC  SITE  EVALUATION 
AND  DESIGNATION  STUDIES. 

4.  RECOMVEXWC  MCCnCAITONS  M 

SITE  USE. 
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FFTC  CRITERIA  FOR  SITE 
CT1CH  (40CFR  228.*): 
OCTUPERCAL  POSITION.  DEPTH 
F  WAER.  BOTTOM  KPOCRAPNY, 
NO  DISTANCE  FORM  COAST. 
XATTON  M  RELATION  TO 
SEEDNO,  SPATWTMGL  NURSERY. 

nwc  or  passage  areas  or 
nwc  RESOURCES  M  ADULT  OR 
JVENEE  PHASES. 

'Gabon  m  relation  to 
"AOES. 

PCS  4«  OUANTnES  OF  WASTES 
3  BE  DISPOSED  OF.  PROPOSED 
ETKOS  OT  RELEASE.  ANO 
AQCAQWCL 

’RVEUAHCE  AAC  UOMTORMC 

ESC. 

PERSAL  mono,  AM) 

fvohtal  transport 

TARACIDTSTKS. 

"RENTS. 

XRflROICE  NTH  9TPPMC. 
STONE  WATER  QUALITY  AM) 

OLOGY. 

ienhauty  of  nuisance 

ECCS. 

■St  PROXMTY  TO  FEATURES 
MSTCR1CAL  RWTORIANCE. 


E  SLUDGE  AND 
PAL  MOeunOH  ASH 


FACTUAL  0CTOTJMAW0K3 
(40Cn<  23010): 

oners  a  each  wi  K  on xon 
PHYSKAL  PROPER  M3,  WATER 
CNCULAWON.  FLUCTUATION.  SALMTY 
OONIAABtANYS,  AQUATIC  ECOSYSTEM. 
WATER  DEPTH.  CURRENT.  TURBUJUCL 
SIRA  MICA  WON.  OSCHAACC  VESSEL 
SPEED.  RATE  OF  tYSOLAATCE, 
CONCENIRATKM  OF  CONSTITUENTS. 
MI»C  PATTERNS.  AMI  CUMULATIVE 
EFFECTS  OR  ecosystem 
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evauiation  am>  nine  or  dredcq 

kUIOVAL  (40CFK  26Q  SUBPART  C) 


HQ  TESTMC  or  DREDGED  UATIMAL  ts 
NEEDED  r: 

i.  composed  or  PARnars  or  sue  > 
SET  AW  M  AREAS  OF  HW 
CURRENT  AW  WAVE  EHEPCY. 

I  2.  USED  FOR  BEACH  N0UM9««HT. 

A  SAJC  A5  N  WT  SITE. 

4.  Sit  HAS  NO  MSTOMCMIY  KNOWN 
90URCE5  OT  POLLUTOL 
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NO  ICSTMG  OF  DREDGED  MATERIAL  IS 
ICEDCD  r: 

1.  HAN*  PWOR  RESULTS  FWOM  TESTS 
W  EXTRACTION  Sit  <r  NO 
CHANCES  HAVE  OCOJWCD  N  SIC). 

2.  r  PWTVNXT5  TESTS  WCA4. 

phobabeiiy  or  contaamaikk 

BUT  CONSTRAMTS  ARC  AVAM0LC 
TO  REDUCE  OONTAMMATION  TO 
acceptable  i£N*is  amd  prevent 
CONTAMNANTS  FWOM  (CMC 
WMNS*OPTtD  OUTSCE  BOUNDAI^ 

or  sue.  I 


1  EACH  SITE  WU  fit  ASSIGNED 
TO  OT>CK  AN  EPA  HCOCMAL 
OFFICE  ON  EPA  HEADQUARTERS 
FOP  HAMAQDCHT  (40CTN  Z2S.3). 


UOMTORMC 

(40CFP  228.®) 
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WWAARY  PURPOSE  OT  MOMTORMC  (S 
TO  EVALUATE  HP  ACT  OF  DISPOSAL  ON 
UAR»C  ENNMONMENT  BY  ftTTPENCMC 
I  MOMTORMC  RESULTS  TO  A  SET  OF 
BASQJNE  CONOinoNS. 
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««>NAL  cpa  OR  DfSIMCT  OCMCDt 
(*  CASE  OF  DREDGED  MATERMO  W*1 
OEODE  MOMTORMC  PROGRAM. 
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*4CN  DISPOSAL  SITES  ARE  BEINC 
USED  ON  A  C0NT1NUNC  BASS 
MOMTORNG  PROGRAMS  MAY 
CONSIST  OF  (40CFR  22S.») 

1.  TREND  ASSESSMENT  STUDCS 
CONOUCTED  AT  NTERVALS 
FREQUENT  ENOUGH  TO  ASSESS 
EXTENT  OF  ENVWTCMCNTAL 
IMPACT. 

2.  SPECIAL  S1WCS  CONDUCTED  BY 
THE  PERMTTEES  TO  CENTTY 
RJMWATE  ANO  SHORT  TERM 
EFFECTS. 
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GAO  AMCC  «  OCIEWMNC  IESBNC/ 
EVN.UA  DCN  PROCEDURES  OVEN  M 
40cm  2ja»i. 


URNO  MOMTORMC  PROOUMS  N 
40Cm  228.4  AM)  OTHER  OAT  A 
PERIWCNT  TO  Sit  DISPOSAL. 
44PACT  IS  EVALUATED  ST  EPA 
IAW  Z2S.I0. 
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AC  DONS  TO  IMM2L  ADVERSE  EFTECTS  I 
AS^OUHED  M  40CFR  203.10  ARE  ( 
US  TED  M  2J0.70.  I 


BASED  ON  MPACT  OF  DtSPOSAJ 
EPA  AOMMSTOATOR  MAT 
TERMNATE  OR  LMT  USE  or 
0TS*OSAL  STL 
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RECORDS  (40CFP  224) 


(O^lOYW)  OCVaOP  AN  9T0K~ 
NATIONAL  PROCRAM  FOR  OFUWK, 
CCN  TRACTORS.  AW  surcw  tractors 
TO  MXKM  THEM  Of  THE  UM1  AMD 
oecREE  or  dposlac  lniit  m 

ACCORDANCE  WTM  19101 201 


P**ELNE  TRANSPORT:  DURWC 
DESIGN  PHASE,  planners  SHOWJD 
CAREFULLY  CONSCER  P«UC 
ROUTES,  CUUATTC  CONOtTXJNS, 
CORROSION  RESISTANCE  CF  MATERIAL, 
REDUNDANCY  OF  SAFETY  DC*CTS. 

COUPUNC  methods,  aw  systems 
TO  DETECT  LEAKS  V 


SOOV/BARCE  TRANSPORT:  CONTROLS 
TO  PREVENT  SPWA0  OT  CONTAMHATED 
MATD4AL  ARE  FOCUSED  ON  LOACWC/ 
UHjOAONC.  FUOT1VE  EMTS30NS 


SPECIAL  PERfctSSON  FROM  IX 
US  COAST  GUARD  COMMANDANT 
tS  NEEDED  TO  TRANSPORT  IN 
BULK  LKMD  WASTE  NOT  US  TED 
M  40CTR  151.05. 


ON  A>#tX  I  AND  RESTRICTS 
DUMPING  OF  MATERIALS  ON  ANNEX  I 
ACCCXXNC  TO  LOOON  DUMP**G 
CONVENTION.  ALL  01XR  MATERIALS 
MAY  K  DUXED  AFTER  IX  ISSUE  OF 
A  GOCRAL  PERMIT;  HOWEVER.  TX 
COVER  LETTER  ATTACXD  TO  TX 
LOGON  DUMPMC  CONVENTION  STATES 
THAT  ABYSSAL  OCEANS  HAVE  NO  SPECIAL 
REOUXXXTS  RECARDMC  TX  LONXX 
OUMPNC  CONVENTION.  IHTS  PROJECT  5 
SUBJECT  TO  REGULATIONS  OF  EPA. 


WOCESSXC  FEES 
*1.000.00  FOR  CWSONC  SITE  PLU 
tiOOO  00  AOOtnOMAL  TO  DUMP  I 
SHE  OI>CR  THAT  EWSIWC- 


COMMANDANT  MAY  APPROVE 
VESSELS  OF  NOVEL  DCSK3N 
BOTH  NEW  ANO  FOR  CONVERSION 
IF  IT  fS  SHOWN  THAT  VESSEL 
IS  SAFE  AND  MEETS  STANDARDS 
IN  46CFR  PART  151. 


MFR  92«  (STANDARDS  FOR  IX  USE 
AK>  DISPOSAL  OF  SEWAGE  SLUDGE) 
STATES  THAT  NO  EPA  STAXAAOS  ARE 
ESTABLISHED  FOR  TX  OCEAN  DISPOSAL 
OF  SEWAGE  SLUDGE.  H«S  IS 
XOULATED  BY  XRSA  (I9W  OCEAN 
OUMPMC  DAN  AXNOXNT). 


CERTTKATKJN  AND  WSPECHON 
OF  UNUANXD  BARGES  CARRYNG 
LWUIO  HAZARDOUS  MATERIALS 
IN  ACCORDANCE  WITH  4BCFR 
151.04. 


UNIUUM  REQUIREMENTS  FOR 
TRANSPORT  OF  UOUOS  IN  BULK 
IN  UNMANNED  BARGES  ARE 
LOCATED  w  TABU  151  05. 


REFERENCES- 


REOUWEMCNTS  FOR  CARGO 
SEPARATION  TOR  CARGO  TANKS. 
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Published  by  Office  of  the  Federol  Register. 
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46CTR  151.15  USTS  VARKXTS 
TANK  TYPES.  CONSTRUCTION. 
VCNTMG.  WNT  P1PWC.  ANO 
CAUOE  OCVICES  TOR  CARGO 
CCNTAMUENT  OF  BULK  LKMO 
HAZARDOUS  MATERIALS. 
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PIPING,  VALVMG. 
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DOC  M  ACCORDANCE  NTH 
46CFR  151.30. 
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Federol  Register.  October  1,  1993. 


58FR  9248.  Standards  for  the  Use  or  Disposal  of  Sewage 
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EMVflONMEXTAL  CONTROL  N  TEC 
FORM  OF  CARGO  PROTECTION 
REQUIRED  IS  IN  *6CFR  15I.Z5 


aeon  Water  Act  of  1977.  33  U.S.C.  Public  Low  95-217. 
1988  Edition.  Ports  1293-1362. 


PORTABLE  ORE  EX1MGUSTCRS 
f  REOLWED  M  46CFR  151.05 
SHALL  BE  WS  TAILED  M 
ACCORDANCE  WTH  46CFR  151.50 


Cullinone.  John  M.  Jr.,  Daniel  Avorett,  Richord  A. 

Shafer,  Clifford  L  Truitt,  Mark  R.  Bradbury,  and 
James  W.  Hole.  Alternatives  for  Control/Treatment 
of  Contaminated  Dredged  Material.  Published  in 
Contaminated  Marine  Sediments — Assessment  ond 
Remediation.  National  Academy  Press  Washington,  DC. 
1989. 


London  Dumping  Convention  of  1972  with  amendments  to 
Annexs’l-lll  dating  to  May  1990. 


REQUREMEHTS  FOR  OPTRA TICHS 
OF  BARGES  CERRFED  AS  TANK 
BARGES  ARE  LISTED  W  46CFR 
151.45 


Marine  Protection,  Reseorch,  ond  Sanctuaries  Act  of  1972. 
1988  Edition.  Public  Low  93-532.  Chopter  27. 


Zarbo,  Christopher.  Notional  Perspective  on  Sediment 

Duality.  Published  in  Contominated  Marine  Sediments — 
Assessment  ond  Remediation.  National  Academy  Press 
Washington,  DC.  1989, 


SPECIAL  REOUREMENTS  FOR 
CERTAM  BULK  HAZARDOUS 
U0UI0  CARGOES  ARE  M 
46CFR  151.50. 


LEGEND: 


O 

□□ 


START;  FINISH 


CODE  OF  FEDERAL 
REGULATIONS 
REFERENCE 
DESCRPT10N 


DECISION  BLOCK: 
YES;  NO 


□ 

o 


SUPPORTING  REGULATORY 
CRITERIA 


SPECIAL  ARMY  CORP  OF 
ENONEERS  REGULATORY 
CRITERIA 


TOP  LEVEL 
REGULATORY 


N0001 4-94-6009 
TASK  2  TOP  LEVEL 


PROCT^C  FITS; 

11.000  00  FOR  DOSTWC  SITE  PLUS 
iiOOO  OO  ACOITOUL  TO  0 U*>  9i 
m  OW  THAT  CWSTMG. 


irrtino  pdussble  owcwmAnoN 

CAM  MOT  K  EXCEEDED.  LMTMC 

perwssble  concentratoi  rs 

DCF*CD  N  40CTR  227.27. 


CONTMMAMTS  FROM  WJNC 
IHAM^ORTED  OUTSCE  BOUK) 
OF  SITE. 


QUANTITIES  OF  MATERIALS  DUMPED 
SKM-D  BE  UMTIED  TO  PREVENT  LONG 
TERM  DAMAGE  TO  THE  EMMROMMERT. 
(4QCFR  227.9) 


CmOANCC  •*  OtTERMMMC  TESmr 
EVALUATION  PROCEDL*CS  OVEN  » 
40CFR  2J0.41. 


WASTES  AHO  SITES  SHOULD  NOT 
tiTERFEPE  WITH  NAVIGATION  AMO 
FTSHNC  (40CFR  227.10). 


ACTKXS  to  mmAX.  ADVERSE  D 
AS  REDUCED  N  40CFR  203.10  AF 
LISTED  N  230.70. 


[600] 


WASTES  OONTAJNDWED  »X£LT  FOR 
PURPOSE  OF  TRANSPORT  10  DUMP  3TE 
AKJ  EXPECTED  TO  RUPR JW/LtAM  ON 
MPACT  MUST  MEET  REOUW^CNTS  N 
227.1-227.10. 


CPA’S  THRESHOLD  CONCENTRATX> 
CCMTAMKAMTS  FOUND  M  DREDCH 
SEGMENTS  (DETEPMtCS  CONTAA» 
VS  NCMCCNTAMWiATED)  ARE  US  TV 
TABLE  1  M  NATIONAL  PERSPfXTTV 
SEDRRNT  OUAUTY  BY  CWSTOPMI 
ZAR&A. 


nvironment. 
hod  by 
993. 


REQUIREMENTS  FOR  OTHER  CON¬ 
TAINERIZED  WASTE  (40CFR  227.11): 

1.  MATERIALS  DECAY/DECCA#>OS t  TO 

*#«CUOUS  FORMS  WTHM  UFE 
EXPECTANCY  OF  CONTAINERS 

2.  ONLY  SHORT  TERM  LOCAL  EFFECTS 

WLL  OCCUR  SHOULD  CONTENTS 
RUPTURE  AT  AMY  TIME 

3.  OONTARCRS  PLACED  AT  DEPTHS  k 
LOCATIONS  WHERE  THEY  WAX 
CAUSE  NO  THREAT  TO  NAV9GAD0N, 
FTSHNC.  SHORELINES.  *  0EAOCS 


jivironment. 
hed  by 
1992. 

it  of 
by 

1.  1993. 

Brtment  of 


(40CTR  227.12)  r  WASTE  CONTAINS 

WEPT  NATURAL  MINERALS  OR 
MATERIALS  COMPATBLE  WTH  OCEAN 
ENVIRONMENT.  ITS  GENERALLY 
APPROVED  r  IT  IS  MSOUJBLE  ABOVE 
APPLICABLE  TRACE  UUTMC 
CONCENTRATIONS.  SETTLEABLE.  AT® 
has  PAPnai  size  and  dens  nr  so 
THAT  WJUO  BE  OEPOSTED/WPOBtD 
VI THOJ T  DAMAGE  PERSTSTANT 
SYNTHETICS  MU  NOT  BE  APPROVED 
Ultrss  CAN  BC  PROCESSED  SO 
THEY  «RL  SWK  AND  REMAIN  M 
PLACE. 


osol  of  Sewage 
IT.  Federal 
1993. 

Low  95-217. 


EVALUATION  CRITERIA: 

NEED  FOR  OCEAN  OUWWG 


ird  A. 
ury,  and 
^Treatment 
shed  in 
isment  ond 
oshington.  DC. 


nendments  to 
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►CED  FOR  DUMPMO  W*1  BE 
DCTERMRCD  BY  THE  FOUOVWNC 
(40CFR  227.15): 

I.  DECREE  Of  TREATMENT  FCEDED 
FOR  WASTE  TO  BE  DUMPED. 

Z  r  LESS  WASTE  COULD  BE 
GENERATED  BY  MOOTnNG 
MATERIALS  A4AMUF  AC  TURP4C. 

3.  RISKS.  IMPACT.  AND  COST  FOR 
OCEAN  OUMPWC  AS  OPPOSED  TO 
OTHER  FEAS8LE  ALTERHATTVES. 


85  Act  of  1972. 
ter  27. 

Sediment 
ie  Sediments — 
Acodemy  Press 


BASED  UPON  EVALUATION  M  PREVIOUS 
BOX.  CPA  AOANWSmATCR  WLL 
CONSCCR  {40CFW  227.11): 

I.  r  ANY  IVNONOCNTS  CAN  BE  MADE 
N  PROCESS.  TECHNOLOGY.  WASTE 
TREATMENT,  LOCATION.  METHCO  OF 
DISPOSAL  (ACMMSTRAIOR 
CONSDCRS  COST  OF  MPfKMMCNT 
VS  ENVWOWCNTAL  MPACT. 

Z  DURATION  OF  PCRMT. 
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EVALUATION  CRITENU: 

UP  ACT  ON  ESnCTTC.  RECREATIONAL, 
AK»  ECONOMCS.  REFER  TO  40CFR 
227.17  FOR  CRITERIA. 


EVALATTON  CRITERIA: 

M’ACT  OF  TK  PROPOSED  DUITMC  ON 
ODCR  USES  OF  THE  OCEAN. 
APPRAISAL  MADE  ON  TIC  FOJL01BC: 

1.  COMMERCIAL  FTSHNC  M  OPEN 
OCEAN  AREAS. 


CONTRACT  NO. 
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Annexs‘l-lll  dating  to  May  1990. 
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1988  Edition.  Public  Low  93— 532.  Chapter  27. 

Zorba.  Christopher.  Notionol  Perspective  on  Sediment 
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Assessment  ond  Remediation.  National  Academy  Press 
Washington,  DC.  1989, 
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rial.  Published  in 
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Press  Washington.  DC. 


’2  with  amendments  to 
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»CPO"TS  or  BJOKEMCr  DUUPMC 
ARC  HLED  M  ACCORDANCE  W1W 
40CTR  224.2b. 
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